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SUMMARY

Student, teacher, school, and environmental characteristics constitute the fundamental building
blocks of a nation’s education system. Knowledge about these characteristics can help stakeholders
in a nation’s education system to improve its quality. However, understanding how these

characteristics impact upon an education system remains a major challenge in many countries.

This study developed a national educational assessment model capable of generating knowledge
about student, teacher, school, and contextual characteristics of the Bhutanese education system. The
study used a cross-sectional survey and a focus group interview to collect data. One thousand five
hundred students, 60 teachers, and 60 school principals, selected by using a two-stage cluster
sampling method, participated in the survey. Three people, based on a purposeful sampling method,
from the Ministry of Education of the Royal Government of Bhutan participated in the focus group

interview.

Results from the study indicated that students’ demographic profile, motivation, self-beliefs, self-
regulation, and learning preferences, as well as their experience with ICT, homework, classroom
management, and school climate were related to their achievement. Similarly, teachers’ demographic
profile, professional development, appraisal and feedback, and self-efficacy correlated with student
achievement. Further, teachers’ experience with school climate, classroom management, teaching,
homework, and tests also related to student achievement. However, school policies and practices,
climate, resources, and educational leadership had a modest bearing on student achievement. Finally,
the analyses of contextual data showed that Bhutan has a great opportunity for stimulating the
performance of its education system further by considering and implementing more national-level,

research-based interventions.

Overall, an emerging theme from the study indicates that teaching and learning are most effective
when student, teacher, school, and contextual characteristics in a nation’s education system
complement one another. This theme underscores the importance of considering these characteristics

when developing and sustaining national educational policies and interventions.
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Chapter 1

INTRODUCTION

11 Introduction

This study seeks to develop a national educational assessment model for the Kingdom of Bhutan.
Such a model would enable the collection and analyses of data on students’ knowledge and skills of
curricular content and various contextual factors related to effective teaching and learning. Because
the success of an education system depends on the quality of its assessment system, a national
educational assessment model, of the kind and scope that this study intends to develop, has the
potential to function as a barometer of the Bhutanese education system’s quality. As presented in
later chapters, mathematics will be used as the central criterion subject in this study. The model,
however, will be adaptable to other school subjects. In short, this thesis aims to design, conduct,
analyse, and report on a national educational assessment programme for Bhutan, giving prompts for

research-based policy-making and improved practice.

This chapter commences by looking into the needs for a national educational assessment model in
Bhutan, followed by presentation of the research aim that foreshadows and underlies the potential
outcomes of the system-wide educational assessment model. The chapter then positions the research
aim and outcomes in the context of the Bhutanese education system. This is followed by an overview
of the history and the highlights of the current goals and policy directives of the Bhutanese education
system. A model of education is then identified that best matches the salient aspects of the Bhutanese
education system. The chapter then sets the scene by discussing the current educational assessment
programmes in Bhutan and in other countries. The remaining sections of this chapter will present the
background to the study, the research methods in the study, the significance and possible limitations
of the study, and the thesis overview.

1.2 The Need for a National Educational Assessment Model in Bhutan

The general need for a national educational assessment model in Bhutan arises from the following
five broad perspectives: the development of school autonomy; the value for future policy-making and
practice of being able to match international benchmarks; the focus on enabling and developing a
standards-based school curriculum; the development of relevant research-based evidence; and the
need for an assessment database.

First, the recent policy change of the Ministry of Education of the Royal Government of Bhutan of
granting more autonomy to school districts allows schools to function differently, which may result

in different student outcomes. This means that schools can learn from each other, and parents can
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more wisely choose schools for their children. For the schools to learn from each other’s strengths

and weaknesses and for the parents to choose the right schools for their children, a mechanism that
presents accurate data on the schools’ performances is needed. A national educational assessment
model will be able to provide information about, and the factors underlying the differences in,

student outcomes.

Second, the proliferation of technology-driven learning opportunities and an increasing global
interdependence necessitate that Bhutan be able to benchmark its education system with the
education systems of other countries. A national educational assessment model will be able to link
and compare the performance of Bhutanese students with the performance of the students from other

countries by using and sharing common data collection models.

Third, recently Bhutan started reforming its school curricula by introducing standards-based curricula
in its schools. A system-wide educational assessment model will be able to generate profiles of

students’ knowledge against individual curriculum standards.

Fourth, with the rapid increase in the number of schools in Bhutan, the need to base educational
policy decisions on research-based evidence is pressing. A national educational assessment model
will provide stakeholders in the Bhutanese education system with wide-ranging information about its
health.

Fifth, interest in research in education has been growing steadily in Bhutan in recent years, especially
since the establishment of the Royal University of Bhutan in 2003, which is also the maiden
university in Bhutan. A database will emerge from the national educational assessment programme,
with the data collected for this thesis as an important resource for longitudinal studies and future
research on the Bhutanese education system.

In summary, a national educational assessment model will have the capacity to contribute to teachers
teaching more effectively, students learning with greater understanding, parents making more
informed choices of schools, schools functioning more effectively, and the Royal Government of
Bhutan making better informed policy decisions on school education. The proposed model should
also bridge the gap between policy directives and field realities, and guide the Bhutanese education
system in producing higher quality student outcomes and robust human capital with the capacity and
desire for life-long learning.

1.3 Research Aim
This thesis aims to develop a national educational assessment model for Bhutan with an emphasis on
its capacity to generate the following 10 outcomes. The outcomes are also the key indicators of the



INTRODUCTION 3

prospective success of this thesis and the bases for analyses of the current performance of the

Bhutanese Education System.

Outcome 1: Knowledge profiles of students about their comprehension of school curricular

content

Outcome 2: Knowledge about the factors related to effective schooling and their effects on

student outcomes
Outcome 3: Knowledge about student outcomes at school, district, regional, and national levels

Outcome 4: Knowledge about the preparedness of Bhutanese students to meet the challenges of

the future

Outcome 5: Knowledge about the skills that Bhutanese students need to adapt to rapid societal

and technological change
Outcome 6: Knowledge about teachers and teaching and their effects on student outcomes

Outcome 7: Knowledge about the educational structures and practices that maximise the learning

opportunities
Outcome 8: Knowledge about equity in, and accessibility of, educational resources and provision

Outcome 9: Knowledge about the standard of the Bhutanese education system as compared to the

standard of other countries
Outcome 10: A database for studying student achievement over time

14 The Bhutanese Education System

The Kingdom of Bhutan is a small country with an area of 38,394 square kilometres—about the same
as Switzerland. Its population is close to half a million people. Bhutan shares its border with China in
the north and India in the south. Bhutan had a Buddhist monastic education system before the arrival
of modern education in the early 1960s. Since then, modern education principles and practice have
rapidly emerged as underpinnings for the education system in Bhutan. By the year 2010, Bhutan had
547 schools with 170,405 students (Policy and Planning Division, 2010) in contrast to 11 schools and
about 400 students in the early 1960s (Department of Education, 1999). This indicates that the
schools and the students have been increasing at the rates of approximately 11 schools per year and
3,400 students per annum, since the 1960s.
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Over the years, the modern education system in Bhutan has evolved into seven distinct departments:
Early Childhood Care and Development Education; Primary Education; Secondary Education;
Tertiary Education; Adult Literacy and Continuing Education; Technical and Vocational Education;
and Special Education (Department of Education, 1999). Bhutanese children begin their schooling at
the age of six years, and many of them will be 16-year-olds by the time they complete Grade 10,
which is also the grade at which the basic education level is defined as having been achieved. At the
end of Grade 10, students sit for the national-level examinations conducted by the Bhutan Board of
Examinations to qualify for the next higher grade. Students who qualify for this next higher grade
continue their education until Grade 12 over a further two years, while other students either pursue
technical and vocational courses or seek a career. At the end of Grade 12, students sit for another
national-level examination conducted by the Bhutan Board of Examinations. Some students qualify

for tertiary education, while others enter the world of work after completing Grade 12.

This study aims to develop a model that is capable of generating indicators that may offer insights
into such issues as the career prospects of students who fail to advance their schooling beyond the
basic education level and the capacity of the students who leave schooling with the basic education

level certificate to compete for on-the-job training or for other out-of-school job-related training.

15 Educational Problems and Challenges in Bhutan

The rapid progress of its modern education system, with large annual increases in schools and
students, has been confronting Bhutan with numerous educational challenges. These include post-
school further education enrolment pressure, misalignment between education outcomes and
employment qualifications and needs, a pronounced rural-to-urban population drift, and achievement

of equitable access to learning opportunities (Department of Education, 1999).

High enrolment rates and low dropout rates of students in primary and secondary schools have led to
enormous pressures on teaching and learning resources across the Bhutanese education system. The
resource constraints are also distinctively visible in the tertiary education sector where learning
opportunities are restricted by a conventional third world “educational pyramid”. For example, owing
to resource constraints, the eligibility criteria for undergraduate courses are set very high. While the
eligible candidates pursue higher education, the ineligible, by virtue of lesser performance scores,
which may be only marginally different, miss the opportunity and increase the likelihood that they
will not reach their potential to contribute fully to the nation.

The gap between the expectations of school and university graduates and the real demand for their
knowledge and skills in the world of work, that is, the number of high-status jobs generated by the

economy, has led to an increasing number of unemployed youth in the country. Vocational and
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technical education as an alternative educational pathway has not been able to motivate school
graduates, due to its perceived low status, poor working conditions, and the low salary of “blue-

collar” jobs.

Rapid urbanization, particularly over the last ten years, has led to the erosion of Bhutanese traditional
family ties and of the related community-based social support system, making its youth vulnerable to
anti-social behaviour. Further, the rugged mountainous terrain and the widely dispersed population
have created inequitable access to learning opportunities across the country, which are not easy to

redress.

Clearly, the Bhutanese education system needs reform and increased relevance if it is to meet the
specific human resource and development requirements of the country in a globalized economy. The
international benchmarks that this study aims to generate through a national educational assessment

model will provide indicators for reforms of both policy and practice.

1.6 Bhutan’s Educational Problems and Challenges From a Global Perspective
The problems and challenges faced by the Bhutanese education system resemble the longstanding

“ten critical future issues” identified by Coombs (1982):

- Keeping pace with rapidly expanding learning needs that cut across all segments of the
population and society;

- Coping with a growing financial squeeze, caused by rising educational costs pressing
against tighter budget ceilings;

- Rectifying serious maladjustments between education and employment;

- Overcoming unacceptable socio-economic, sex and geographic educational disparities
and inequalities;

- Improving educational quality and the fitness of education to changing environmental
conditions and the realistic needs and interests of learners;

- Harmonizing education and culture in each society;

- Achieving more efficient and effective use of limited educational resources;

- Developing broader, more flexible and community-based approaches to educational
planning and management;

- Building a progressively broader and more diversified ‘learning network’- combining
formal, non-formal and informal modes of education to serve the evolving life-long
learning needs of all members of the population;

- Revitalizing and reorienting international educational co-operation to meet changing

needs and world conditions. (pp. 145-146)
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To address these challenges, Coombs (1982) emphasized the need to develop an education system

that embraces the life-long learning needs of the whole society and all modes and types of learning.
Knapper and Cropley (2000) and the OECD (2004c) note that life-long education has emerged out of
the need to keep abreast with unpredictable demand for, and supply of, knowledge and skills and

learning opportunities because of a rapidly changing and an emerging ICT-connected world.

A vision document of the Royal Government of Bhutan, where the perspective extends to the year
2020, envisions a life-long education system in Bhutan. It states that Bhutan must have a dynamic
education model that provides for “multiple entry and exit points to a variety of courses and learning
opportunities that go beyond the traditional boundaries set by existing institutions” (Planning
Commission, 1999, pp. 20-21). In line with the vision document, the Ministry of Education

(Department of Education, 1999) has set life-long learning as one of its goals:

The rapid globalisation of the world economy and increasing access to information has offered
a new dimension for learning. One component of this new dimension is the concept of life-
long learning. To that end, secondary schools must equip young people with the interest and
tools needed to continue to learn and stay abreast of technological developments throughout
their lives. (p. 21)

Further, a recent planning document, Draft Tenth Five Year Plan (2008-2013) Vol. 1: Main
Document states that “the Royal Government will place a strong emphasis on promoting life-long
learning through all formal and non-formal education processes as well as through effective human
resource development in the public and private sectors” (GNH Commission, 2008, p. 49). All this
indicates that Bhutan has been embracing a life-long education system since 1999. In addition, the
planning document commits the education system to creating awareness of the benefits of a life-long
education by fostering a learning culture among all sections of Bhutanese society. This is all the more
relevant to Bhutan, given the 54% adult literacy rate (Royal Government of Bhutan, 2005, p. 47),
1.4% of the total labour force with a college-level education (GNH Commission, 2008, p. 48), and a
6 to 7% annual economic growth forecast (Royal Government of Bhutan, 2005, p. 23). The emphases
in the policy documents indicate that Bhutan recognises the need to provide its people with learning
opportunities through life-long education as a means to raising its literacy rate and the education
level of its current workforce. The proposed model in this thesis will contribute to measuring the
preparedness of Bhutanese students’ for life-long education.

Drawing on the works of Tuijnman, Kirsch, and Wagner (1997), Resnick (1987), and the Secretary
of Labour’s Commission on Achieving Necessary Skills (1991), Knapper and Cropley (2000)

identified key attributes of the concept of knowledge in the context of life-long learning. These
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attributes are: collecting, analysing and organizing information; communicating ideas and
information; planning and organizing resources; understanding and designing systems; solving
problems; using technology; using mathematical ideas and techniques; adaptation skills; analytical
skills; working with others; higher-order-thinking skills, and meta-cognition. Further, Cropley (1981)
and Knapper and Cropley (2000) emphasized that life-long learning also depends on non-cognitive
factors such as motivation, attitudes, values, and the self-image of students because these factors
define the students’ readiness for life-long learning. With reference to these attributes of life-long
learning, Cropley (1981) characterized a life-long learner as someone who understands the
relationship between learning and real life, recognises the need for life-long learning, and possesses a
positive self-concept and skills for life-long learning. Cropley (1981) also presented a set of skills
necessary for life-long learning. These skills included goal setting, research skills, self-monitoring of

learning, and effective use of learning devices and resources.

The model for a national educational assessment in Bhutan, as proposed in this thesis, will emphasise
these aspects of knowledge and skills as broad indicators of Bhutanese students’ preparedness for
successful participation in the world of work after completing their school education. Therefore, as
one of its goals, the model will evaluate the effectiveness of the Bhutanese education system in the
context of inspiring students to life-long education through Outcomes 4 and 5.

1.7 Current Educational Assessment Programmes in Bhutan
The Education Sector Strategy: Realising Vision 2020 (Department of Education, 1999) proposed
that:

— a study shall be conducted to determine the effectiveness of pre-service programmes with a
view to improve the delivery of the courses;

— an assessment of the teacher competencies in key areas of curriculum shall be undertaken in
2002;

— a baseline study on the quality of education for classes VIII and X leavers shall be
conducted in 2003 involving Bhutanese educators and external consultants;

— Bhutan will also participate in an international comparison study for student achievements

in English, mathematics and science. (pp. 17-24)

To implement these plans, the Ministry of Education of the Royal Government of Bhutan initiated
National Education Assessment (NEA). NEA is *“a system-wide assessment programme to
investigate and monitor the health of the education system” (Bhutan Board of Examinations, 2004, p.
14). The main purposes of NEA, according to the Board (2004), were to provide:
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— policy-makers with information to monitor standards over time, to monitor the impact of
particular programmes, and to make decisions about resource allocation;

— schools and teachers with information about whole school, class and individual pupil
performance so that they can use these to make decisions about resource allocation and to
support learning in the classroom;

— the national system with information that will help to compare its performance with the

international standards. (p. 14)

NEA surveyed the achievements of Bhutanese students at Grade 6 in literacy and numeracy in 2004
and at Grade 10 in English and mathematics in 2006. The NEA 2004 report provided the
stakeholders in the Bhutanese education system with information about the national average scores
on literacy and numeracy and some potential factors related to variations in student achievement.
However, the NEA 2004 report recommended that the future NEA should increase the sample size of
both teachers and students to make it more representative (Bhutan Board of Examinations, 2004).
This raised a serious doubt about the validity of the NEA 2004 report, because sample size influences
statistical power (Eng, 2003; Lenth, 2001). Eng (2003) and Lenth (2001) note that an inadequate
sample size weakens the statistical power of studies, perhaps eliciting erroneous inferences from a
sample-based research study. In addition, because NEA 2004 was carried out exclusively in
Bhutanese schools without any attempt to link to any of the international assessment programmes, it

could not compare results with international benchmarks.

Based on the experience from the NEA 2004, the NEA 2006 adopted a census approach. However,
due to resource constraints related to full-time overseas consultancy services, the utility of the NEA
2006 was not fully explored. Further, the NEA 2006 could not provide international benchmarks for
the reasons similar to the NEA 2004 (Bhutan Board of Examinations, 2008). Therefore, it is clear
that Bhutan has to have a valid and reliable model to guide the national educational assessment
programme, both to evaluate the current quality of its school education system and provide an
opportunity for international benchmarking. This thesis aims to address these needs.

1.8 Researcher’s Background Relevant to the Study

| worked for the Ministry of Education of the Royal Government of Bhutan as a teacher of
mathematics and science in a number of schools in Bhutan for five years. | also worked as a Principal
in one of those schools in the last two years of my brief teaching career. It was during my days in
those schools that | developed a keen interest in educational assessment and evaluation.
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As a teacher, | practised different forms of educational assessment and evaluation (e.g., diagnostic,

formative, summative). As a principal, | recall using national mean scores of Bhutanese students on
the national examinations published by the Bhutan Board of Examinations. However, the types of
assessments | practised in the classroom and the national examination score sheets published by the
Bhutan Board of Examinations could not generate sufficient information about the factors related to
student achievement that | required as a teacher and principal. In addition, the score sheets could not
be used to process information about other schools to compare and exchange experiences and ideas

likely to have caused the difference in student achievements among schools.

After five years of teaching in schools, | was transferred to the Bhutan Board of Examinations where
I worked for four years as a Subject Specialist in mathematics and Coordinator for the National
Education Assessment programme. As a Subject Specialist, my responsibility was to design and
develop national examination papers for mathematics and computer science in collaboration with
senior teachers. As the National Education Assessment Coordinator, my responsibility was to

coordinate and conduct the national education assessment programme in Bhutan.

In this capacity as the national coordinator, | had various opportunities to work with expert
consultants from the Australian Council for Educational Research in Australia and from the Dutch
National Institute of Measurement in the Netherlands. | also participated in a series of capacity
building workshops that were organized by the World Bank Institute in various cities, where | met
the National Assessment Coordinators from other countries. It was in those workshops that | realised
the potential of, and the challenges in, national educational assessment. A valid and reliable national
educational assessment has great potential to monitor and guide the progress of a nation’s education
system. However, the psychometric tools used for processing information from the national
educational assessment data are not only formidably intricate, but are also a set of procedures best
explored during advanced academic studies. | was fortunate enough to be granted a NUFFIC
Fellowship to pursue a M.Sc in educational evaluation and assessment at the University of Twente at
Enschede in the Netherlands. My master’s thesis, titled IRT in Item Banking, Study of DIF Items and
Test Construction (Tshering, 2006), was on the use of item response theory in developing an item
bank, detecting differentially functioning items and constructing tests. The research for the master’s
thesis was conducted at the Dutch National Institute of Educational Measurement at Arnhem (alias
CITO) in the Netherlands. | was fascinated by the outcomes of the master’s thesis, especially when
tests were developed for Dutch students based on its findings. Further, my interactions with
psychometricians at the Department of Psychometrics at CITO instilled in me a strong desire to learn

more about psychometrics.
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The prospect of monitoring and guiding the Bhutanese education system by using advanced
psychometrics seemed promising. In recent years, the Bhutan Government has suffered frequent
criticisms from the public on the quality of school education (Ministry of Education, 2006). Valid
and reliable large-scale assessment programmes like Programme for International Student
Assessment (OECD, 1999b, 2000, 2004b, 2006, 2010), Trends in International Mathematics and
Science Study (IEA, 1998; Mullis, Kennedy, Martin, & Sainbury, 2006; Mullis, Martin, Ruddock,
Sullivan, & Preuschoff, 2009; Mullis et al., 2003) and National Assessment of Educational Progress
(NAGB, 2001, 2004, 2007a) are known for their capacity to generate evidence about various factors
affecting student outcomes. Such information can also give insight into the issues related to the
guality of education and facilitate informed policy-decisions related to school improvement
programmes. Based on these diverse experiences, | chose to pursue a doctoral study in educational

evaluation and assessment, with a special focus on large-scale educational assessments.

A valid and reliable educational assessment and evaluation system is inextricably related to the
overall effectiveness of an education system. In other words, a truly effective education system will
have a valid and reliable educational assessment and evaluation system embedded in it. This
inextricable link also implies that the latter has to be as responsive as the former to the needs of the
society on whose goals, values, and culture it is founded. My brief five-year school experience and
four-year administrative experience at the Bhutan Board of Examinations of the Ministry of
Education of the Royal Government of Bhutan confirm in me the notion of educational effectiveness
as being a complex construct that requires an eclectic approach (integrating economics, sociology,
and psychology) to fully comprehend its multiple dimensions.

I also expect that the complex but learnable psychometrics and educational effectiveness research,
which underpin this doctoral thesis, will assist me in being resourceful in instituting a strong culture
of research in the field of educational assessment and evaluation in the Bhutanese education system.
In addition, | hope to participate in, and contribute to, research efforts in educational communities
across the globe in the field of educational assessment and evaluation. The research aim outlined for
this thesis set the research primarily in the Bhutanese context, but the methods and procedures used
in it make the thesis relevant to assessment procedures of other similarly placed nations.

1.9 Introduction to the Research Methods

A concurrent mixed methods research approach will be used in this thesis (Creswell, 2003; Greene,
Caracelli, & Graham, 1989; R. B. Johnson & Onwuegbuzie, 2004; R. B. Johnson, Onwuegbuzie, &
Turner, 2007; Tashakkori & Teddlie, 1998), with a cross-sectional survey (Babbie, 1990; Creswell,
2003; Fowler, 2009; Rea & Parker, 2005) and a focus group interview (Krueger & Casey, 2009;
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Morgan, 1988; Morgan & Scannell, 1998) as two data collection tools. As described in the later

chapters, these methods are chosen based on the nature of the aim and outcomes of this thesis.

1.10  Significance of the Study

A national educational assessment model such as this study seeks to develop should have significant
value to diverse stakeholders in the Bhutanese education system and international researchers in
educational assessment and evaluation. Information processed from the national educational
assessment data will be of practical use to Bhutanese stakeholders, such as students, teachers,
parents, taxpayers, and policy-makers. Data-driven educational debates and policy-decisions should
have considerable potential to help the stakeholders in addressing the problems of the nation’s
education system and in developing efficient educational interventions. In addition, a national
assessment model and the methods used in developing it should be of interest to the communities of
researchers in educational assessment and evaluation. A further value of the study to overseas

researchers is the database that it aims to develop.

Considering the potential wide-ranging benefits and readership of the study, its significance is

revisited in Chapter 11.

1.11  Limitations of the Study

Like any research study, this study has a number of limitations. First, the study is cross-sectional:
that is, it is conducted as a one-off PhD study, and therefore the study cannot measure causality
between variables. Second, the questionnaires used in the study are self-administered by the
participants. As with self-report data, survey questionnaire results are subjective and they differ from
objectively measured data. Third, the lack of sufficient funding for field research also limited the
number of participants, and the implication is especially prominent in the qualitative part of the
study. These limitations are revisited in Chapter 11 where their implications to the validity of the

study are examined critically.

1.12  Chapter Summary

This chapter has presented a context for the study by examining the need for a national educational
assessment model in Bhutan. Bhutan’s initiative to make schools more autonomous, set international
benchmarks, follow standards-based school curricula, use evidence-based research, and develop an
assessment database provide a suitable context for the use of a national educational assessment
model. Drawing on this contextual analysis, ten outcomes have been presented for the model [see

Section 1.3], that also reflect success indicators for this study.

A brief review of the history of the Bhutanese education system indicates that Bhutan’s school

education system has been expanding rapidly, presenting it with numerous challenges such as
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enrolment pressure on higher education institutes, maladjustment between school curricula and
employment, and rural-urban drift. The analyses of Bhutan’s policy documents have shown that
Bhutan recognises life-long education as a measure to counter the challenges related to its education
system. It has been proposed that the system-wide educational assessment model that this study seeks
to develop will have the capacity to measure the preparedness of Bhutanese students for life-long

learning.

It has been indicated that the study will use concurrent mixed methods as the research method, with
cross-sectional survey and focus group interview as the data collection instruments. In addition, some

possible strengths and limitations of this study have also been indicated.

1.13  Chapter Conclusion

Critical analyses of historical developments, challenges, and policy directives of the Bhutanese
education system pointed to life-long education as a prominent education model that Bhutan has been
pursuing over time. Further, an analysis of the Bhutanese education system showed that Bhutan
requires a national educational assessment model capable of providing it with comprehensive
information about the health of its education system. Therefore, to develop a national educational
assessment model for Bhutan has been defined as the aim of this study. In addition, it has been
indicated that the model should have the capacity to supply Bhutan with information underpinning

the 10 outcomes that have been formulated for this research [see Section 1.3].

1.14  Thesis Overview

Chapter 2 reviews some globally reputed large-scale assessment frameworks, with emphasis on their
principles, research questions, design methodologies, contents, grades assessed, validity issues, and
educational impacts. In addition, the chapter identifies a set of broad principles, based on their
compatibility with the Bhutanese education system, for use as guidelines in developing a national
educational assessment model for the Kingdom of Bhutan. These principles are used to devise a

large-scale assessment framework for the Bhutanese education system in the later chapters.

Chapter 3 reviews different traditions of educational effectiveness research, with a view to
developing a conceptual national educational assessment model for use in this thesis. Drawing on
NAEP, TIMSS, and PISA, the chapter examines critically the various contextual variables identified
in the literature on educational effectiveness. Finally, the chapter concludes by presenting a national
educational assessment model that takes account of educational effectiveness factors relevant to

Bhutan and other education systems.

Chapter 4 reviews a range of research designs with potential for use in the proposed national

educational assessment model, presents the most appropriate methods for the model, and shows how
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research instruments are developed for use in this thesis. Also discussed in the chapter are the field
administrations of the research instruments, including validity issues, and the preparation of data for

analyses in the later chapters.

Chapter 5 presents the results from the analyses of data from the Mathematics test based on the
following analytical framework: (a) describing data analysis procedures, (b) presenting statistical
indices, (c) relating research objectives to statistical indices, and (d) informing policy perspectives.
Guided by this analytical framework, the chapter links the Mathematics test to PISA’s Mathematical
Literacy test, profiles students’ mathematical knowledge and skills, compares schools, sets

international benchmarks, and discusses policy implications.

Chapter 6 reports on the results from the analyses of data from the student questionnaire, and
identifies key non-cognitive variables that relate to students’ performance on the Mathematics test.
The analyses are done in line with the analytical framework followed in Chapter 5. The contextual

and non-cognitive variables are analysed in the order in which they were discussed in Chapter 3.

Chapter 7 presents the results from the analyses of data from the teacher questionnaire and identifies
the key teacher-related variables that relate to student performance on the Mathematics test. The

analyses are done in line with the analytical framework presented in Chapter 5.

Chapter 8 reports on the results from the analyses of data from the school questionnaire and identifies
the key school characteristics that relate to students’ performance on the Mathematics test. The

analyses were done in line with the analytical framework presented in Chapter 5.

Chapter 9 presents the results from the analyses of data from the focus group interview. The chapter
begins by reporting the situation in which the focus group interview is conducted. The chapter then
presents critical analyses of the focus group interview questions. The chapter also presents policy

implications from the findings, followed by some pertinent conclusions.

Chapter 10 consolidates all the sectional discussions presented in Chapters 5 through 9, drawing
together the emerging themes, and discussing strategies for disseminating the findings from the study
to stakeholders in the Bhutanese education system and to the communities of researchers in

educational assessment and evaluation.

Chapter 11 presents conclusions to the study, revisits the significance and the limitations of the

study, makes some recommendations from the study and suggests potential areas for further research.
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Chapter 2

LARGE-SCALE ASSESSMENTS AND THEIR FRAMEWORKS

2.1 Introduction

This chapter aims to examine critically three internationally reputed large-scale assessment
frameworks: NAEP, TIMSS, and PISA. In addition, the chapter identifies a set of broad principles,
based on their compatibility with the Bhutanese education system, for use as guidelines in developing

a national educational assessment model for the Kingdom of Bhutan.

The chapter compares the three assessment programmes, presents current views on large-scale
assessments, and compares large-scale assessments and high-stakes examinations. The chapter also
consolidates certain design features of the three assessment programmes for adaptation to a national

educational assessment model for Bhutan.

2.2 Large-Scale Assessments

This section reviews three well-established large-scale assessment frameworks in terms of their
principles, research questions, design methodologies, contents, grades assessed, validity issues, and
educational impacts. The critical review is expected to guide the development of a national

educational assessment model for Bhutan.

2.2.1 National Assessment of Educational Progress (NAEP)

As asserted by the National Assessment Governing Board (NAGB), NAEP, introduced in 1969, is a
Congressionally mandated project of the United States’s Department of Education’s National Centre
for Education Statistics (NAGB, 2003). Since then it has been assessing the students of the United
States in geography, reading, writing, mathematics, science, the history of the United States, the arts,
civics, and other academic subjects. NAEP also collects information about the characteristics of
students, teachers, and schools that are known to influence student achievement (NAGB, 2003).
Unlike early NAEP stages, where students were sampled by their age, the present NAEP samples
students by their grades, with the grades being 4, 8, and 12 (NAGB, 2005, 2006a). NAEP is
administered every two years to a nationally representative sample of students from public and

private schools across the United States.

The features of NAEP such as the framework definition, the research objectives, the design elements,
and the mathematics frameworks are examined critically in the next section. In addition, some of the

influences of NAEP on the American school education system are also discussed.
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2.2.1.1 Definition of the NAEP Frameworks

The NAGB (2005, p. 2) notes that the NAEP frameworks are designed to generate outcomes based
on what is deemed as “essential learning” in specific subjects to set the stage for assessments.
Drawing on this general purpose of the NAEP frameworks, the NAGB (2007a), defines an

assessment framework as follows:

An assessment framework is like a blueprint. It lays out the basic design of the assessment by
describing the mathematics [and science] content that should be tested and the types of
assessment questions that should be included. It also describes how the various design factors

should be balanced across the assessment. (p. 2)

This definition makes the NAEP frameworks somewhat comparable to a conventional test blueprint,
though more complex than many such examples. For instance, each NAEP framework outlines the
NAEP research objectives, context for planning assessments, design principles, achievement levels,
subject content areas, complexity of items, distribution of items, item formats, item scoring guides,

and resources required for assessments.

2.2.1.2 The NAEP Objectives

NAEP has three broad objectives (NAGB, 2005, 2006a). First, NAEP seeks to measure national and
state educational progress toward the third National Education Goal ("Archived: GOALS 2000:
Educate America Act,") and provide timely, fair, and accurate data about student achievement at the
national level, across the states, and in comparison with other nations. Second, NAEP seeks to
develop, through a national consensus, sound assessments to measure what students know and can do
as well as what students should know and be able to do. Third, NAEP seeks to help states and others

to link their assessments with it and to use its data to improve educational performance.

Guided by the above objectives, NAEP reaches out to its stakeholders through a range of purposes as
emphasized in the NAGB (2006a). NAEP informs the United States citizens, the curriculum
specialists, and the policy-makers about the level and nature of students’ comprehension of school
subjects and the factors related to schooling and their association with student performance. NAEP is
also lauded for providing its stakeholders with comparative student data according to race, ethnicity,
type of community, and geographic region. In addition, NAEP provides its stakeholders with trends
in student performance, reports on relationships between student achievement and certain
background variables, and presents information on strengths and weaknesses in students’
understanding and their ability to apply that understanding to problem-solving situations. These
features of NAEP are consistently emphasized in a range of reports (Lindquist, 1989; NAGB, 1996,
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2001, 2006b; National Center for Education Statistics, 2011), indicating their significance to the

American school education system.

2.2.1.3 The NAEP Framework and Its Design Elements

Three design elements such as the national consensual approach, accommodation of views of diverse
stakeholders, and assessment of student, teacher, and school pervade the NAEP framework design
(NAGB, 1996, 2005, 20064a, 2007a, 2007b).

NAEP is governed by the NAGB that formulates policies, oversees the designs of assessment
objectives and test specifications, researches assessment methodologies, identifies appropriate
achievement goals for each age and grade, and carries out other NAEP policy responsibilities
(NAGB, 2005, 2006a). The NAGB solicits advice from its committees such as the Framework
Steering Committee (FSC) and the Framework Planning Committee (FPC) on its responsibilities.
The FSC and the FPC collaborate with each other, with the former developing principles that
underpin the NAEP frameworks and providing policy guidelines to the latter. The FPC, which is
responsible for identifying goals and objectives and formulating assessment frameworks for NAEP,

consists of scientists, practitioners, and recognized experts in the subjects assessed by NAEP.

NAEP is designed consensually with active participation of curriculum specialists, subject teachers,
local subject supervisors, state supervisors, administrators, parents, scientific associations, business
and industry, government, unions, and psychologists (NAGB, 2005, 2006a). Through this consensual
approach, NAEP has been able to embody a range of views, experiences, and expertise, resulting in
greater ownership among its stakeholders. The NAGB (2005, 2006a) states conclusively that it uses
well-formulated communication strategies, well-defined subject scope, and research-based claims

and experiences to accommaodate the views of its diverse stakeholders in the NAEP framework.

NAEP assesses a nationally representative sample of students from public and private sector schools
in Grades 4, 8, and 12 every two years. For example, in the 2005 NAEP science assessment, 8,500
schools and 147,700 students participated in Grade 4 NAEP science assessment and 6,400 schools
and 143,400 schools participated in Grade 8 NAEP science assessment (NAGB, 2006b). Therefore,
NAEP is a large-scale, cross-sectional survey that is timed, standardized, and low-stakes for students,

teachers, and administrators.

NAEP uses Balanced Incomplete Block (BIB) design, a variant of matrix sampling, as the item
sampling technique (E. G. Johnson, 1992). BIB minimizes student burden and maximizes content
coverage by increasing the number of test items. For sampling students, NAEP uses a multi-stage

probability sampling technique.
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2.2.1.4 The NAEP Frameworks

NAEP has different assessment frameworks for different subjects. However, they have generic
elements across school subjects. The elements characteristic of a NAEP framework are content areas,
complexity of items, item formats, item distribution, item scoring guides, achievement levels,
assessment duration, accommaodation for special needs students, and adaptation for limited English
speakers (NAGB, 2005, 2006a).

The salient features of the NAEP frameworks for mathematics for Grades 4 and 8 are described

briefly in the next section.

2.2.1.5 The NAEP Mathematics Framework for Grades 4 and 8

The NAEP mathematics framework has two dimensions: content areas and mathematical complexity
of items. In addition, the framework has design elements like item distribution, item formats,
manipulative, calculators, achievement levels, and accessibility options (NAGB, 2006a). These

features are summarized in Table 2.1.

Table 2. 1. Structural Features of the NAEP Mathematics Framework

Dimensions Attributes Obijectives
e Number Properties and Operations To find out what students know
e Measurement and can do in mathematics
Content o Geometry
o Data Analysis and Probability
e Algebra
Mathematical e Low complexity To identify the complexity of
Complexity of e Moderate complexity demands an item makes on a
iterms  High complexity student’s thinking
Additional Attributes Objectives
Design
Elements
e Items are distributed across content | To reflect the importance and
Item areas in percentages value given to each of the
Distribution curricular content areas within
mathematics
e Multiple choice To accommodate different
Item Formats e Short constructed response content areas and skills with
e Extended constructed response appropriate items

Manipulative e Specific manipulative not available To facilitate authentic assessment
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¢ Four function calculator To identify items for use of
Calculators e Scientific calculator calculators and provide Grade
specific calculators

. e Basic To provide descriptions of what
Achievement O .
Levels ¢ Proficient students know and can do in

e Advanced mathematics

e One-on-one testing To maintain equity and universal

e Small group testing accessibility amidst students

e Extended time of varying backgrounds and
Accessibility o Oral reading of directions with special needs

e Large-print booklets
¢ Bilingual booklets
¢ Use of an aide to transcribe responses

The elements like manipulative operations and accessibility are not prominent in other large-scale
assessments. However, the NAEP framework clearly cautions about the use of manipulative
materials because of their implications on cost, time, and invigilation, and suggests that manipulative
materials should be reasonable, should be used where possible, and should not disrupt the test
administration process (NAGB, 2007a). The accessibility element of the NAEP framework offers an

unbiased opportunity for the students with special needs to demonstrate their knowledge and skills.

2.2.1.6 NAEP and Its Impacts and Critical Responses
This section discusses NAEP’s influence on the American school education system and examines its

limitations.

NAEP has been well-received by its stakeholders in America. Daro, Stancavage, Ortega, DesStefano,
and Linn (2007, p. i) state that NAEP “is the only source of information on the educational
attainment of all United States’s students, and it is the only vehicle by which states can compare the
progress of their students against a common standard”. A multitude of secondary research articles
based on NAEP data also demonstrate the penetration by NAEP into research communities (Abedi,
Lord, & Hofstetter, 1998; Beaton & Gonzalez, 1995; Daro, et al., 2007; E. G. Johnson & Owen,
1998; Lindquist, 2001; G. W. Phillips, 2007; Reckase, 2002). Bourque (1999) notes that NAEP data
have been informing many national policy debates, and that these data have been an integral part of
the American national evaluation of educational progress at national, state, and local levels since
1969. Fuller, Gesicki, Kang, and Wright (2006) trace the use of evidence from NAEP data by George
W. Bush, the then President of the United States, in his presidential campaign to support his claim of
the progress made by America’s children under his presidency, indicating the vast significance of
NAEP to the American school education system. Bourque (1999) sums up the significance of NAEP
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to the United States school education system by noting it as America’s national barometer of

educational achievement.

NAEP, like any other study, has its limitations. The performance standards of earlier NAEP had been
the most critiqued standard-setting effort since its conception [(Bourque, 1999), cf. ACT, 1993;
NAE,1993a, 1993b,1994; United States GAO, 1993; NAGB & NCES, 1995]. The contradiction
between defining anchor points and descriptive achievement levels was regarded as highly
controversial [(Bourque, 1999), cf. ACT, 1993; NAE,1993a, 1993b,1994; United States GAO, 1993;
NAGB & NCES, 1995]. It had been argued that anchor points were set quantitatively, while
descriptive achievement levels were set qualitatively. NAEP reconstituted the committees to set
reliable and valid achievement levels in response to the critiques. Consequently, the current NAEP
achievement levels are reported to have passed a legislated national consensus process as measures
for their reliability and validity (NAGB, 2000). The revised NAEP achievement levels include all

ranges of the performance distribution.

The information processed from the earlier version of NAEP that used an age-based sample of
students was criticised for being vague and confusing. Because schools are organized around grade
structure, not age, the information based on an age-based sample of students was fraught with
confusion when it was used in guiding and informing programme decisions at the appropriate
instructional levels (Bourque, 1999). As a result, the current version of NAEP applies grade-based

samples of students.

Fuller, Gesicki, Kang, and Wright (2006) noted that NAEP tends to influence the curriculum
standards of the states when it is associated with accountability. This risks narrowing the curriculum
by the states to match what is assessed by NAEP, resulting in less teaching and learning in schools
despite high scores on NAEP. Further, Fuller et al. (2006) note that the scores from state
assessments, when compared with the NAEP scores, were generally inflated over time and that their
cut-off points were set lower than that of NAEP. This underscores the tendency of the states to inflate
scores or water down the curriculum standards by setting low cut-off points. To avoid such
inclinations and actions, NAEP is profiled as low-stakes assessment for students, teachers, and

schools.

Fuller et al. (2006) expressed reservation about the use of NAEP scores to infer discrete effects of
federal “No Child Left Behind Policy’ reforms, because NAEP is not aligned to any particular state’s
curricular standards. This implies that NAEP does not always test what is actually taught in schools.
However, a validity study of NAEP concluded that “the NAEP Mathematics Framework and

accompanying specifications provide a reasonable representation of the domain of fourth- and
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eighth-grade mathematics when compared to states and other nations” (Daro, et al., 2007, p. 124).
These debates demonstrate the need to study the potential gap between school curricula and large-
scale assessment frameworks to make the findings from the latter relevant to the former, and this will

be considered in the design of the proposed model for Bhutan.

The information processed from NAEP is disaggregated at student, state, and national levels (Kafer,
2001). However, as NAEP uses random samples of students from participating states, its information
cannot show whether a particular student is reading proficiently or how his or her school compares to
other schools (Fuller, et al., 2006). In addition, it has been noted that NAEP’s lack of individual
achievement measures from testing on more than one occasion is its biggest limitation for drawing

causal inferences, particularly about effects on individual students (Walberg, 2002).

In their study of the validity of NAEP mathematics assessments for Grades 4 and 8, Daro et al.
(2007) observed that the NAEP mathematics assessment is situated “behind” the framework but
“ahead” of the population, implying that it has failed to capture the challenging contents of its
framework. To address this shortfall, “NAEP has been recommended to encompass the achievement
of the full population—from the lowest to the highest—and reach from the least to the most
advanced content of the frameworks” (Daro, et al., 2007, p. 119). Further, Daro and associates
suggest the inclusion of more easy items, more high-complexity items, and more items that reach
forward in the curriculum. These observations highlight the challenges involved in designing a fair
assessment instrument with competing priorities such as the content coverage, the item complexity,
and the candidates’ capabilities. Notwithstanding the criticisms, Daro et al. (2007) assert that NAEP
is sufficiently robust to support the main conclusions that have been drawn about the United States

and its states’ progress in mathematics since 1990.

In summary, a promising inference from the review of NAEP is that it has been instrumental in
driving educational debates and interventions in the United States, which is also the goal of a system-
wide educational assessment model that this study seeks to develop for Bhutan. This makes NAEP an

ideal point of departure for developing a system-wide educational assessment model.

2.2.2 Trends in International Mathematics and Science Study (TIMSS)

TIMSS is a project of the International Association for the Evaluation of Educational Achievement
(IEA). Since its creation in 1959, TIMSS has grown in size to have 59 countries with approximately
425,000 student participants in 2007 (Husen & Postlethwaite, 1996; Mullis et al., 2008; Mullis et al.,
2005). Currently, IEA has a secretariat at Amsterdam in the Netherlands. TIMSS assesses students in
science and mathematics at Grades 4, 8, and 12 and links student achievement to student, teacher,

and school characteristics that are known to relate to student achievement.
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2.2.2.1 Definition of the TIMSS Framework

TIMSS depicts implicitly an assessment framework as a document that specifies assessment
objectives, curriculum content, test formats, and the overall purposes of assessment (Mullis, et al.,
2005).

The TIMSS framework describes the TIMSS curriculum model, documents development procedures
for the framework, defines research questions, and specifies subject content and cognitive domains
(Mullis, et al., 2006; Mullis, et al., 2005; Mullis, et al., 2009; Mullis, et al., 2003). Additionally, the
TIMSS framework describes assessment design elements like item formats, achievement levels,
scoring guides, and assessment resources. These features of the TIMSS framework are similar to the
features of the NAEP frameworks, indicating a general consistency in their assessment framework

designs.

2.2.2.2 The TIMSS Research Obijectives
The TIMSS’s research objectives are implicit in its purposes. According to Mullis et al. (2005), the

countries that participate in TIMSS can:

- have comprehensive and internationally comparable data about what mathematics and
science concepts, processes, and attitudes students have learned by the fourth and eighth
Grades;

- assess progress internationally in mathematics and science learning across time for
students in Grades 4 and 8;

- identify aspects of growth in mathematical and scientific knowledge and skills from
fourth to eighth Grades;

- monitor the relative effectiveness of teaching and learning at the fourth Grade as
compared to the eighth Grade, since the cohort of fourth-Grade students is assessed
again as eighth-Graders;

- understand the contexts in which students learn best. TIMSS enables international
comparisons among the key policy variables in curriculum, instruction, and resources
that result in higher levels of student achievement; and

- use TIMSS to address internal policy issues. Within countries, for example, TIMSS
provides an opportunity to examine the performance of population subgroups and
address equity concerns. It is efficient for countries to add questions of national

importance (national options) as part of their data collection effort. (p. 10)
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These purposes feature in a series of TIMSS reports (Mullis, Kennedy, Martin, & Foy, 2007; Mullis,
et al., 2008; Mullis et al., 2000a; Mullis et al., 2000b; Mullis, Matin, Gonzalez, & Chrostowski,
2004), together with complete technical know-how of processing the TIMSS data in technical reports
(IEA, 2000, 2004, 2008), providing a rich knowledge base for developing new large-scale

assessments such as a system-wide educational assessment model that this study aims to develop.

2.2.2.3 The TIMSS Framework and Its Design Elements

As with NAEP, TIMSS is developed by committees and organizations by using consensual
approaches and diverse expertise. TIMSS is managed by TIMSS and Progress in International
Reading Literacy Study (PIRLS) Study Center at Boston College, United States. The Centre operates
through various groups like the Science and Mathematics Item Review Committees, the International
Expert Panel, the National Research Coordinators, and the National Committees. These groups assist
the TIMSS and PIRLS Study Centre in designing assessment frameworks, writing assessment items,
and matching national curricular priorities of the participating countries using TIMSS. The TIMSS
and PIRLS Study Center also works closely with other organizations like the IEA Data Processing
Center in Hamburg on database creation and documentation, the Statistics Canada in Ottawa on
sampling, and the Educational Testing Service in Princeton, New Jersey on the psychometric scaling
of data.

The TIMSS framework is based on its curriculum model that categorizes a curriculum into three
broad categories: the intended curriculum, the implemented curriculum, and the achieved curriculum
(Mullis, et al., 2005; Mullis, et al., 2003). The intended curriculum represents mathematics and
science that society intends its students should learn, and how the education system should facilitate
this learning. The implemented curriculum represents what mathematics and science is actually
taught in classroom, who teaches this content, and how it is taught. The achieved curriculum
represents the mathematics and science that students have actually learnt, and how they think about
these subjects.

TIMSS is a cross-sectional survey with student, teacher, and school questionnaires as the survey
instruments (Mullis, et al., 2005). TIMSS uses matrix sampling and stratified random sampling to

sample test items and students respectively.

2.2.2.4 The TIMSS Mathematics Framework

The TIMSS mathematics framework is organized around two dimensions: the content and the
cognitive dimensions. The content dimension details the subject matter to be assessed within
mathematics. The cognitive dimension specifies the sets of behaviours expected of the students as

they learn the mathematics content. The dimensions are defined by a number of domains that are
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again designed to meet several objectives (Mullis, et al., 2005). Table 2.2 (Mullis, et al., 2005) shows
the two dimensions of the TIMSS 2007 Mathematics Framework for Grades 4 and 8.

Table 2. 2. Structural Features of the TIMSS 2007 Mathematics Framework
Grade Dimension Domains

4 Content e Number
e Geometric Shapes and Measures
o Data Display

Cognitive o Knowing
e Applying
e Reasoning
8 Content e Number
o Algebra
e Geometry
e Data and Chance
Cognitive o Knowing
o Applying

e Reasoning

The categories in the cognitive domain of mathematics are characterized by behaviours such as
recall, recognize, compute, retrieve, measure, and classify to demonstrate “Knowing”; select,
represent, generalize, synthesize or integrate, justify, and solve routine problems to demonstrate
“Applying”; and analyse, generalize, synthesize/integrate, justify, and solve non-routine problems to
demonstrate “Reasoning” (Mullis, et al., 2005). These skills form a continuum with recall and
evaluation at its two ends, ensuring that TIMSS covers the appropriate range of cognitive skills

across its content domains.

2.2.2.5 TIMSS and Its Impacts and Critical Responses
TIMSS has been instrumental in fostering national and cross-national educational debates, driving
educational policy decisions, and guiding educational reforms. This section presents an overview of

TIMSS’s impacts on the school education systems of the seven of its participant countries.

In Hungary, consistently poor achievement results in reading comprehension from TIMSS 1979,
1980, and 1986 shocked the Hungarian Ministry of Education with sharp reactions from both
education professionals and the public (Bathory, 1992). The experience compelled Hungary to

institute various interventions in teaching methods.

In Japan, results from TIMSS led to criticisms of the Japanese education system that provided

students with a narrow teacher-centred, recall-based style of instruction that produced students with
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poor skills and weak attitudes for inquiry learning. (Watanabe, 1992). These findings prompted Japan
to various reforms emphasizing observation, experiment, and inquiry-based approaches to teaching
and learning to foster scientific thinking skills in students. In addition, Japanese school teachers are
reported to be using information from TIMSS’s national report to diagnose problems in teaching and

learning in order to improve instruction (Watanabe, 1992).

In Kuwait, TIMSS helped to promote assessment research through new survey technologies and
methodologies and to monitor student achievement at primary, intermediate, and secondary levels of
schooling (Hussein, 1992). TIMSS also helped Kuwait in designing frameworks and procedures for
writing test items and interpreting and analysing the results and findings of similar studies in the

future.

In Finland, the information provided by TIMSS was used to improve its education system at different
organizational levels (Leimu, 1992). The Finnish government used the information from TIMSS to
initiate and develop national-level policy discussion about the state of its education system. Finnish
teachers used the information from TIMSS to comprehend the complex link between non-cognitive
factors and student achievement, and Finnish researchers used the TIMSS’s data and models for

secondary research in teaching and learning.

In the U.K. results from TIMSS 1996 compelled the nation to look to the East for directions to raise
its educational performance (Elliott, Hufton, & Illushin, 2000). Classroom practices in Eastern
Europe and Taiwan were found to be a key to maintaining high standards of achievement, and this
forced the U.K. to reconsider the classroom organization and pedagogical approaches practised in its
schools (Elliott, et al., 2000).

In South Africa, TIMSS 1996 sparked a parliamentary debate that compelled its Minister of
Education to outline certain priority areas in education. The debate resulted in highlighting some
possible areas of interventions such as matching South Africa’s school education curriculum with
international curricula, improving the poor quality of South Africa’s school text-books, and
encouraging innovative methods and classroom approaches in South African schools [(Howie, 2000),
cf. National Assembly, 1997, pp.111-114]. Further, the debate prompted a report to the Parliament on
the need to acquire information on the syllabi and methodologies of at least seven high-performing
countries for comparison, with a view to developing a national mathematics, science, and technology
curricula of higher quality for South African schools [(Howie, 2000), cf. National Assembly, 1997,
pp.111-114].
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In Australia, TIMSS led to a call from senior university mathematicians for action to be taken to
improve the mathematical skills of Australian students at primary and secondary levels (Lokan,
2000).

In summary, the various reactions to the TIMSS findings suggest that TIMSS has been instrumental
in fostering educational debates and reforms in its participant countries, which is also one of the aims

of a national educational assessment model that this study seeks to develop for Bhutan.

2.2.3 Programme for International Student Assessment (PISA)

PISA is an assessment programme developed by the Organization for Economic Co-operation and
Development (OECD) based in France. Since its creation in 1997, the number of participating
countries has been on the rise. Sixty-five countries with approximately 470, 000 students participated
in PISA 2009 (OECD, 2010). PISA assesses students’ reading, mathematical, and scientific literacy
at age 15. Additionally, it assesses student and school characteristics that are known to be associated

with student learning.

2.2.3.1 Definition of the PISA Framework
As stated in the OECD (1999b), the PISA framework is underpinned by the following design

principles:

- a framework should begin with a general definition or statement of purpose-one that
guides the rationale for the survey and for what should be measured;

- a framework should identify various task characteristics and indicate how these
characteristics will be used in constructing the tasks; and

- variables associated with each task characteristic should be specified, and those that
appear to have the largest impact on the variance in task difficulties should be used to

create an interpretative scheme for the scale. (p.18)

Underpinned by these guiding principles, the PISA framework has subject domain definitions,
theoretical bases for the framework, descriptions about organization of subject domains, descriptions
of content domains and competences involved, situations and contents for every test item, details
about how items are developed and scored, and descriptions of various reporting scales (OECD,
1999b, 2000, 2004b, 2006). These features are similar to the features noted for NAEP and TIMSS
frameworks above, indicating a considerable degree of consistency between the frameworks.
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2.2.3.2 PISA Research Questions

PISA is firmly rooted in the belief that parents, students, and other stakeholders should know the
answers to the following broad questions about the quality of their education system (OECD, 1999b,
p. 7; 2004d, p. 3; 20074, p. 16): “Are students well prepared to meet the challenges of the future? Are
they able to analyse, reason, and communicate their ideas effectively? Do they have the capacity to
continue learning throughout life?” While these questions are focussed on students, PISA also
collects information about schools’ organizational structures and resources (OECD, 2006). Drawing
on these questions and other PISA-related publications, Thomson (2008) convincingly summarises

PISA’s purposes in the following questions:

—  How well are young adults prepared to meet the challenges of the future?

—  What skills do the young adults possess that will facilitate their capacity to adapt to rapid
societal change?

—  Are some ways of organizing schools and school learning more effective than others?

—  What influence does the quality of resources have on student outcomes?

—  What educational structures and practices maximise the opportunities of students from

disadvantaged backgrounds? and

How equitable is education resource provision for students from all backgrounds?
(p-2)

These research questions show that PISA is designed to assess students not only in what they are
supposed to learn in school, but also their ability to apply the knowledge and skills, acquired through
schooling, to unfamiliar situations in real life (OECD, 2004b, 2006; Schleicher, 2000). In addition,
Harlen (2001) and Orpwood (2000) state authoritatively that PISA contributes to a common view
amongst the participating countries about what their education systems should provide to prepare
their future citizens for adult life and for life-long learning, and that the countries rely on PISA’s
capability to assess education systems in line with the tenets of life-long education.

The research questions also encompass assumptions about transfer of learning, social justice,
relevance of knowledge and skills, effective pedagogy, and future-oriented education. Implicit in the
research questions are also other procedures such as international benchmarking, study of non-
cognitive variables to account for differences in student achievement, and analyses of policy
decisions and their impacts on education at a systemic level.

2.2.3.3 The PISA Framework and Its Design Elements
Similar to NAEP and TIMSS, PISA demonstrates a consensual approach, diverse expertise, matrix-

item sampling, and multi-stage probability sampling as some of its framework design elements.



LARGE-SCALE ASSESSMENTS AND THEIR FRAMEWORKS 27

PISA is steered by a Board of Participating Countries (BPC) whose responsibilities are to determine
the policy priorities for PISA and to ensure the compliance of PISA procedures with the policy
priorities. PISA has a Technical Advisory Group that is responsible for all matters relating to data
collection and analyses. PISA also has other groups such as a Subject Expert Group and a Cultural
Review Panel with responsibilities to look after its domain specific and contextual issues. The design
and implementation of PISA, approved by the BPC, is overseen by an international consortium led
by the Australian Council for Educational Research (ACER) based in Melbourne, Australia. Other
partners in the consortium are the National Institute for Educational Measurement (CITO) in the
Netherlands, WESTAT and the Educational Testing Service (ETS) in the United States, and the
National Institute for Educational Policy Research (NIER) in Japan. The Board is eventually
responsible to the OECD Secretariat. PISA is implemented in the participating countries through
their National Project Managers in accordance with the administration procedures formulated by the
BPC. With such organizational structures, PISA is able to claim test construct validity, accommodate
cultural and curricular contexts of participating countries, ensure test items of strong measurement
properties, and make persuasive claims about its authenticity and educational validity of its
procedures and actions (OECD, 1999b, 2004b, 2006).

PISA has three domains of assessment: reading literacy, mathematical literacy, and scientific literacy
(OECD, 1999b, 2004b, 2006). PISA is conducted in a three-year cycle with one of the domains
identified as the major domain and the other two domains identified as the minor domains in each
cycle. The major domain dominates two-thirds of the testing time. This aspect of PISA design
provides a thorough analysis of achievement in each domain every nine years and a trend analysis
every three years (OECD, 1999b, 2004b, 2006). From the research design perspective, PISA is a
cross-sectional survey with all 15-year-old students in participating countries as the desired
population. It samples the student participants by using multi-stage probability sampling.

2.2.3.4 The PISA Mathematical Literacy Framework
The OECD (2006) defines PISA mathematical literacy as

an individual’s capacity to identify and understand the role that mathematics plays in the
world, to make well-founded judgements and to use and engage with mathematics in ways that
meet the needs of that individual’s life as a constructive, concerned, and reflective
citizen. (p. 72)

In accordance with its definition of mathematical literacy, PISA designs the assessment items by
considering their relevance to three elements: situations or contexts, mathematical content, and
competencies (OECD, 1999b, p. 41; 2004b, p. 24; 2006, p. 72). Table 2.3 summarizes the elements,
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attributes, and objectives of the PISA mathematical literacy framework (OECD, 1999b, p. 41; 2004b,
p. 24; 2006, p. 72).

Table 2. 3. Structural Features of the PISA Mathematical Literacy Framework

Elements Attributes Obijectives
Situations or e Personal To assess students’ ability to
Contexts e Educational/Occupational approach the items set in
e Public different contexts of the real-
e Scientific world situations
Mathematical e Space and shape To assess students’ mathematics
Content e Change and relationship content knowledge and skills
o Quantity
o Uncertainty
Competencies e Thinking and reasoning To assess students’ mathematical
e Argumentation competencies objectively
e Communication
e Modelling
o Problem posing and solving
o Representation
e Using symbolic, formal and technical
operation
e Use of aids and tools

Because PISA is designed to assess the knowledge and skills required of 15-year-old students in their
future, the PISA mathematical competencies call for students to demonstrate their mastery of
mathematical processes and knowledge as well as their ability to apply them in solving problems in
unfamiliar situations. Further, a notable feature in the PISA mathematical literacy framework is its
inclusion of Situations or Contexts. The Situations or Contexts element offers a unique way to
simulate a real-life situation for designing the assessment items. This also makes it possible for PISA
to incorporate the contents and competencies in its assessment items in accordance with these

situations. This aspect of PISA is either vaguely implicit or not available in NAEP and TIMSS.

Further, PISA described the cognitive activities encompassed in the eight competencies in terms of
three competency clusters: the reproduction cluster, the connections cluster, and the reflection cluster
(OECD, 2006). The description was based on the kinds of cognitive demands required to perform the
cognitive activities contained in a mathematical problem. The reproduction cluster is the lowest level
of the cognitive demand, consisting of standard representation and definitions, routine computations,
routine procedures, and routine problem solving. The connections cluster is the intermediary level of

the cognitive demand, involving modelling, standard problem solving, translation and interpretation,
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and multiple well-defined methods. The reflection cluster is the highest level of the cognitive
demand, and it has complex problem solving and posing, reflection and insight, original
mathematical approach, multiple complex methods, and generalization as the key features of

cognitive demand.

2.2.3.5 PISA and Its Impacts and Critical Responses
To understand how successful PISA has been, it is desirable to review some responses to the PISA

reports by some of its participant countries.

In Germany, PISA 2000 stirred unrest among German educators, politicians, the general public, and
schools by what was known as the PISA shock, comparable to Sputnik shock, the French Revolution,
and A Nation at Risk (Ertl, 2006, cf. Ostermann, 2005; Herrmann, 2004 and Gruber, 2006). The
PISA shock resulted in immediate debates on the state of the German education system that
eventually culminated into major reform initiatives (Ertl, 2006; Lange, 2002; McGaw, 2008b;
OECD, 2004d).

In the U.K., the first report of the PISA 2000 surprised the stakeholders of its education system when
the report ranked the performance of its 15-year-old students ahead of Switzerland’s 15-year-old
students (Prais, 2003). Prais (2003) cited the lack of connection between PISA frameworks and
school curriculum, the use of age by PISA as the criterion for selecting its participants, the PISA’s
disregard of differential maturity rates of the participants, and the low response rates from the
participants as the reasons for the unexpected performance by the U.K.’s 15-year-old students.
Prais’s critiques of PISA 2000 prompted an equally strong rejoinder by Adams (2003). After making
line-by-line responses to Prais’s observations, Adams (2003) concluded that Prais’s criticisms were
empirically not justified and largely attributable to his incomplete understanding and knowledge of
the methodology of international studies such as PISA. However, the views exchanged between Prais
and Adams reveal that PISA is vulnerable to adverse criticism despite its technical validity.

In Greece, students’ low attainment level in PISA prompted Hatzinikita, Dimopoulos, and Christidou
(2008) to study the alignment between the PISA science test items and the Greek school science
textbooks. Hatzinikita et al. (2008) concluded that the textual materials employed in PISA and in the
Greek school textbooks were oppositional in nature, and highlighted this as the potential factor for
Greek students’ low attainment levels in PISA.

In Australia, PISA’s definition of scientific literacy was thought to be too ambitious for the 15-year-
old students, especially when they have not learnt various aspects in their school curriculum
(Fensham, 2002). However, the encouraging success of the students in PISA science in spite of this
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initial reservation fostered new debates amongst Australian educators. Fensham (2002) identified the
following areas for positive implications of PISA on the Australian education system: aims for
school science; curriculum structure; curriculum content; pedagogy; interest in science; assessment
of science learning; SES and science learning; affective responses to the natural world; accessing

scientific information and science and technology.

Follow-up studies of the PISA students in Australia, Canada, and Denmark revealed that the PISA
reading performance of 15-year-old students is a very strong predictor for a successful transition to
higher education at age 19 (OECD, 2007a), indicating the capability of PISA to predict the
preparedness of 15-year-old students for successful participation in life beyond school contexts. A
national educational assessment model that this study seeks to develop for Bhutan aims at a similar

impact.

In summary, it is apparent that PISA has stimulated changes at various levels of the education
systems of participating countries, indicating PISA’s ability to drive educational reforms as the
countries prepare their youth for the twenty-first century. The changes are most visible in areas such
as teaching, learning, policies, curriculum, and resource allocation. This shows that PISA is a well-
conceptualized programme to evaluate a nation’s education system with reference to the education
systems of other participating countries. A national educational assessment model that this study
seeks to develop should have similar significance for Bhutan. Thus, PISA makes itself an ideal model

for this new national educational assessment model.

2.3 Comparison of the Design Elements of NAEP, TIMSS, and PISA

NAEP, TIMSS, and PISA have a common goal of providing relevant educational stakeholders with
research-based knowledge to guide educational policy, decisions, and interventions. Some of the
factors that helped NAEP, TIMSS, and PISA succeed in their goals and objectives are their designs.
This section presents the similarities and the differences among NAEP, TIMSS, and PISA.

2.3.1 Similarities and Differences in the Design Elements of NAEP, TIMSS, and PISA

TIMSS was first implemented in 1959, NAEP in 1969, and PISA in 1997. In passing, it might be
noted that it would be reasonable to expect some precedence effects in NAEP from TIMSS and in
PISA from both TIMSS and NAEP. The presence of precedence effects may also affect the reliability
of the programmes. Table 2.4 depicts the similarities and the differences among NAEP, TIMSS, and
PISA.
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Table 2. 4. Comparison of Design Elements of NAEP, TIMSS, and PISA Frameworks

Design/Implementation
Element

NAEP

TIMSS

PISA

Research type

Cross-sectional
survey

Cross-sectional
survey

Cross-sectional survey

Student Sampling

Random sample

Random sample

Random sample

model

model

Item Sampling Matrix samples Matrix samples Matrix samples

Item Types Multiple choice and Multiple choice Multiple choice and
constructed and constructed constructed response
response response

Test length 1.5to 2 hours 1to 1.5 hours 2 hours

Scaling IRT-three parameter | IRT-one parameter | IRT- one parameter

model and partial
credit model

Alignment with
curriculum

Assesses intended,
implemented, and
achieved
curriculum

Assesses intended,
implemented,
and achieved
curriculum with
most focus on
achieved
curriculum

Assesses intended
curriculum in terms
of students’
preparedness for life

Accommodation for
special needs
students

Yes

Exclusion upto
10% for special
needs students
allowed

Exclusion upto 2%
allowed

Adaptation for limited
English proficient
students

Bilingual

30 languages +
English and 11
cultural
adaptations for
English

Exclusion upto 2%
allowed

Achievement levels

Three: basic,
proficient,
advanced

No, uses
percentiles (5th,
25th, 50th,
75th, 95th) to
describe the
levels

Six: called levels 1to 6
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Target population Grades 4, 8 and 12 Grades 4, 8 and 12 | 15-year-olds in any grade
Assessment Subject papers; Subject papers; Subject papers; student,
instruments teacher, student teacher, student school, ICT, and
and, school school, and parent questionnaires
guestionnaires curriculum

guestionnaires

Assessment cycle Repeat every second | Repeat every fourth | Repeat every third year
year year
Scope National International International

From Table 2.4, it is clear that TIMSS, NAEP, and PISA are cross-sectional surveys, and that they
use similar sampling designs and item formats. The existence of such similarities in TIMSS, NAEP,
and PISA indicates a sustained precedence effect, confirming the validity of the research design,
sampling methods, and item formats used by TIMSS, NAEP, and PISA.

Table 2.4 also shows that TIMSS and NAEP are similar in terms of their alignment with the national
school curricula of participating countries and states. However, PISA differs widely from both
TIMSS and NAEP in its alignment with the national school curricula of participating countries. This
difference is largely due to PISA’s research questions stated elsewhere in this chapter. Further, PISA
does not use a teacher questionnaire unlike TIMSS and NAEP. The reason for this is that PISA is not
completely aligned to the national curricula, thereby making it difficult for PISA to attribute student
achievement to teacher quality (OECD, 2009a). However, there are ways to assess the alignment
between an assessment programme such as PISA and a national curriculum, as demonstrated in this

study in Chapter 5.

2.4 General Views on International Large-Scale Assessments

Researchers differ in their views about international large-scale assessments as much as countries
differ in their reasons for participating in such assessments. Their views and rationales have the
potential to guide the countries who wish to participate in one of the existing international large-scale
assessments or who want to design a similar assessment programme. Therefore, this section
examines critically the debates on international large-scale assessments and the reasons expressed by
some countries for participating in one or more international large-scale assessments, with the view

to using the debates to guide the development of a national educational assessment model for Bhutan.
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2.4.1 Debates on Large-Scale Assessments

Researchers differ markedly in their advocacy or criticisms of the use of international large-scale
assessments. The differences are visible in areas such as the population definition, the gap between
school curricula and domains of assessment, and the translation of language. Researchers also
caution about the use of correlational information for explaining cause and effect relationships.
Furthermore, incorporating different assessment domains in a single assessment paper is identified as

a potential source of bias. The following paragraphs examine these issues further.

Researchers caution against using correlational information generated from large-scale assessment
data for causal interpretation (Taylor, 2000; Wenglinsky, 2002). Cross-sectional design of
international large-scale assessments enables correlational analyses, but real explanatory power can
only come from longitudinal investigations (Taylor, 2000; Wenglinsky, 2002). Therefore, cause and
effect relationships from large-scale assessments like TIMSS, NAEP, and PISA is beyond their
scope. Nevertheless, the descriptions of the educational circumstances of students at various
achievement levels provided by TIMSS, NAEP, and PISA, when considered in the light of research
from other sources, are known to have guided public discussions and policy actions (Harlen, 2001;
McGaw, 2008b).

NAEP and TIMSS sample students by grade (IEA, 2008; NAGB, 2001), while PISA samples
students by age (OECD, 2002, 2005d, 2009b), leading to debates among researchers (Egelund, 2008;
Jenkins, 2000; Kitchen, 2000; McGaw, 2008a; Michael, 2001; Taylor, Jenkin, Curry, & Swennerton,
2000; Wiley & Wolfe, 1992). Grade-based sampling of students presumes some uniformity of formal
schooling across countries and allows the study of teacher and school effects, but the way grades are
allocated in schools differs from country to country. Age-based sampling of students seems better for
comparability, but children begin school at different ages in different countries. Adams (2003) makes
a persuasive point that age-based sampling enables PISA to assess the yield of education at an age
that is common across countries. However, Wagemaker (2008) convincingly defends the use of
grade-based sampling by TIMSS because it allows researchers to measure a fixed-period of learning
across education systems. Wagemaker (2008) demonstrates empirically that age and student
achievement do not correlate and that the performance of 15-year-old students depends on their
grade. Wagemaker (2008) also claims that testing grade-based target populations allows the direct
assessment of students’ curriculum-based knowledge and skills and the analyses of the relation
between student and teacher characteristics. McGaw (2008a) questions Wagemaker’s claim because
TIMSS assesses students’ knowledge and skills acquired over four or eight years of schooling,
during which it is likely that students have been taught by different teachers, making it difficult to

attribute student achievement to any particular teacher.
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The debates on the use of students’ age or grade as criterion for sampling relate to the assessment
goals. McGaw (2008b) notes that grade-based sampling reflects the hierarchical aspects of school
organizational structures, while sampling by age includes all students at the sample age regardless of
their grade levels. This implies a special significance for assessment goals in deciding on a choice of
age- or grade-based sampling. Egelund (2008) convincingly notes that age-based sampling is
preferable for international comparisons at the end of compulsory education, while grade-based
sampling is favourable for assessment programmes that seek information about curricular content
and policy strategies of national systems. Michael (2001) notes that age and grade have different
effects across different countries and suggests the use of statistical procedures to adjust the outcomes

of international tests for age and grade.

The challenges associated with translation of English to other languages for large-scale assessments
are emphasized as threats to test validity (Michael, 2001). Jenkins (2000) states that the processes
involved in translation are difficult, complex, and subtle. Nardi (2008) and Wiliam (2008) stated that
the use of English as the original language of PISA items and its translation into other languages
possibly introduces the elements of cultural bias in PISA. Taylor (2000), noting the structural and
semantic difference among languages, suggested the use of bilinguals and back translation to solve
the problems associated with translation. McGaw (2008a), referring to the methods of translation
used in PISA, convincingly clarifies that translation should focus on establishing task consistency
between source language and target language rather than focussing on language consistency between
the two.

Incongruity between school curricula and assessment domains is seen as a barrier to using the
findings from the latter to improve the former (Dohn, 2007; Jenkins, 2000; Nardi, 2008; Orpwood,
2000; Prais, 2003). It has been recommended that international comparative assessments incorporate
longitudinal design elements and curriculum-based test items (Goldstein, 2004; Goldstein, Bonnet, &
Rocher, 2007; Goldstein & Thomas, 2008). Noting the importance of congruity between large-scale
assessments and school curricula, Webb (1997, 1999, 2006) presents a convincing quantitative

method of evaluating the congruence between large-scale assessments and school curriculum.

Dohn (2007) states that the method chosen by PISA does not constitute an adequate
operationalisation of the question of inquiry, indicating that PISA is not able to assess students’
preparedness for life beyond school contexts. Dohn (2007) states, “contrary to the claims of PISA,
PISA is not an assessment of the knowledge and skills for life of students, but only of knowledge and
skills in assessment situations” (p. 1). Dohn’s observation is reasonable but PISA attempts to address
this issue by providing simulated real-world situations for its test items, which are as close as
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possible that a test item can come in replicating real-world situations, other than authentic

assessments (Egelund, 2008).

Lie (2005) highlights the risk of adopting the frameworks of large-scale assessments as the
mainstream curriculum in the schools; a phenomenon described as the washback effect (Hamp-
Lyons, 1997). The OECD (2007a) also reminds researchers of the need to interpret and frame any
influences from international large-scale assessments in national contexts. To a certain extent, this
issue is a policy matter for each participating country. However, if a country decides to reform its
education system due to a perceived deficiency, as revealed by the findings from a large-scale
assessment, it is possible that an informed-policy decision, fully debated, can lead to a useful change

in the national school curriculum.

The presentation of test items from different subjects that assess different skills in a single test paper
by international large-scale assessments like TIMSS and PISA is seen as a threat to their validity
(Jenkins, 2000). Jenkins (2000) states that testing student performance in science and mathematics in
the same test requires students to switch their thinking between mathematics and science and
between very different types of skills. This is likely to present unsolicited challenges to the test-
takers, which may affect test validity. The effects of mathematics on science and vice-versa is hard to
remove (Kitchen, 2000; Taylor, et al., 2000). A straightforward remedy to contain this issue is to

have different papers for different subjects, assuming costs are not a consideration.

Because international achievement surveys are based on samples, their data are susceptible to both
sampling and non-sampling errors, which affect the accuracy of the results. In their review of the
IEA studies, Medrich and Griffith (1992) identify the response rates, the comparability of samples,
and the non-sampling errors as three data-quality issues that have significant implications for data
analysis. These issues are discussed in later chapters.

2.4.2 Reasons for Participating in Large-Scale Assessments
Countries participate in international large-scale studies for various reasons. This section examines

critically why some countries participate in international large-scale assessments.

Medrich and Griffith (1992) provide a number of reasons for the United States’s interest and
participation in large-scale assessments. These are: the use of the international student achievement
databases to study economic competitiveness; the widespread media coverage received by
international student achievement studies; the interests in national and international educational
perspectives, and the contextual details that accompany international large-scale assessments. Leimu
(1992) notes that Finland participates in TIMSS to meet its political and research interests in its
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education system. Finland’s preparedness for TIMSS and its interest in technical and management
aspects of TIMSS are also pointed out as other reasons (Leimu, 1992). Bathory (1992) states that
Hungary participates in TIMSS because it is able to train its researchers in advanced research
methodologies and to develop close relationships with education in the West. In addition, Bathory
(1992) states that Hungary’s participation in TIMSS has fostered a culture of systemic evaluation of
the Hungarian education system. Hussein (1992) refers to Kuwait’s interest in using the comparative
findings from international large-scale assessments to benchmark its science and mathematics
curriculum and educational goals with those of other countries as the reason for its participation in
TIMSS. Hussein (1992) also notes that information from TIMSS has guided Kuwait’s initiatives in
school mathematics reform. Watanabe (1992) identifies some reasons for Japanese participation in
TIMSS as the interest in TIMSS design elements, the aim of developing national-level research
capacity, the use of cross-national information to guide curriculum revision and teacher improvement
programmes, and the opportunity for Japanese researchers to conduct secondary research with
TIMSS data.

Summarising Section 2.4, general views on large-scale assessments suggest that the assessments are
reliable and valid within the scope of their goals. The capability of the assessments to generate
reliable and valid educational statistics is also evident in the reasons cited by countries for their
participation in NAEP, TIMSS, and PISA.

2.5 Relationship Between Large-Scale, High-Stakes Tests and Large-Scale, Low-Stakes
Assessments

Research has shown some correlations between large-scale, high-stakes tests and large-scale, low-

stakes assessments (Cizek, 2001; Phelps, 2005). This allows researchers to use the merits and the

demerits of large-scale, high-stakes tests to improve large-scale, low-stakes assessments.

A significant positive relationship between the scores on high-stakes test and the scores on large-
scale assessments like TIMSS and NAEP is reported by Cizek (2001) and Phelps (2005). It is shown
that the students in countries and states that require students to pass curriculum-based external exit
examinations in order to graduate learn more than their peers who do not take such examinations.

The research findings are summarised in Table 2.5 (Phelps, 2005, p. 78).

Table 2. 5. Learning Gains in Large-Scale, Low-Stakes Tests Due to Exit Examinations
Large-Scale Assessments Grade-Level Equivalent
Gains for Students who
took Exit Exams

NAEP, Mathematics (New York and North Carolina as compared 0.4
with other states, 1998)
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NAEP, Science (New York and North Carolina as compared with 0.5
other states, 1998)

NAEP, Reading (New York and North Carolina as compared with 0.7
other states, 1998)

TIMSS, Mathematics (40 nations, 1995) 1.0

TIMSS, Science (40 nations, 1995) 1.3

These findings suggest that large-scale low-stakes assessments like TIMSS, NAEP, and PISA are
reliable and valid measures of students’ knowledge and learning competencies, and that they have a
similar bearing on education systems to those of large-scale, high-stakes tests. However, high stakes

tests have often been criticised by researchers and these critiques will now be reviewed.

251

Various researchers have noted both positive and negative effects of high-stakes tests. Some of their

Critiques of Large-Scale, High-Stakes Tests

observations (Cizek, 2005; Goodman & Hambleton, 2005) are summarized in Table 2.6.

Table 2. 6. Positive and Negative Effects of High-Stakes Tests

Positive Effects

Negative Effects

Tests bring about focussed professional
development

Makes students despair, cry, vomit, abandon
studies and devalue grades

Develop inclusive tests

Causes frustration and anxiety in students

Educate teachers on testing technologies and
their use in teaching and learning

Diminishes student’s self-esteem and fosters
negative attitudes to tested content

Develop students’ performance database for
identifying bases of success

Tests fail to measure what is important to K-12
education

Provide access to informed educational options
for parents and students

Place too much emphasis on a single test score

Nurture accountability systems

Tests used as the only educational
accountability system

Foster intimacy between educators and their
disciplines

Tests set standards which are too high

Enhance quality of tests by funding
psychometric research and increased
student learning

Tests are full of biased items
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On close examination of Table 2.6, it is clear that the positive effects of high-stakes tests are
associated with educational improvements at student, teacher, school, and systemic levels. On the
other hand, the negative effects are concerned more with students’ readiness for the tests and their
use in establishing accountability in the system. The negative effects of high-stakes tests indicate that
the candidates of international large-scale assessments should not be subjected to decisions such as
pass and fail. Further, the negative effects of high-stakes tests show that the findings from the
international large-scale assessments should not be used in addressing accountability in participant
schools. At this point, an inference is that the international large-scale assessments should be kept as

low-stakes assessments for both assessment candidates and participant schools.

Phelps (2005) cites the following positive conclusions from different meta-analyses and research

syntheses on high-stakes testing and its consequences on students’ achievement:

- clear performance targets and goal-setting to reach them substantially increase
productivity (cf. Locke & Latham, 2002);

- achievement gains are almost always higher with testing than without; the optimal
amount is more than weekly (cf. Bangert-Drowns, Kulik & Kulik, 1991);

—  feedback from tests improves achievement substantially, not only by identifying and
clarifying weaknesses but also in disabusing those students who are complacent due to
overconfidence (cf. Kulik & Kulik, 1998);

- mastery learning, and the testing that is an essential part of it, produces substantial
achievement gains (cf. Kulik & Kulik, 1987);

- mastery learning produces substantial achievement gains (cf. Guskey & Gates, 1986);

- in general, higher standards lead to greater effort, in part because students tend not to
take seriously work that adults do not seem to take seriously. However, there are limits;
set the standards too high and some students may not try (cf. Natriello & Dornbusch,
1984);

- the more intense the experience, the more rapid the learning, and testing helps to
intensify the experience ( cf. Carroll, 1955); and

—  studies showed that systematic reporting of test results assisted students (ninth grade) in
developing greater understanding of their interests, aptitudes, and achievements ( cf.
Kirkland, 1971). (pp. 72-76)

This summary shows that student achievement is related to factors such as mastery learning,
performance targets and goal setting, use of feedback, and learning experiences. Further, and more

importantly, the summary shows that the use of cognitive and non-cognitive variables in large-scale
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assessments facilitate researchers in understanding the relation between student achievement and the

factors that are known to influence student learning.

Stecher (2002, pp. 86-87), as shown in Table 2.7, synthesizes both positive and negative effects of

large-scale, high-stakes testing at four levels: students; teachers; administrators; and policy makers.

Table 2. 7. Effects of High-Stakes Testing on Students, Teachers, and Administrators

Positive Effects

Negative Effects

Effects on Students

Provide students with better information
about their own knowledge and skills

Motivate students to work harder in school

Send clearer signals to students about what
to study

Help students associate personal effort with
rewards

Frustrate students and discourage them from trying
Make students more competitive

Cause students to devalue grades and school
assessments

Effects on Teachers

Support better diagnosis of individual
student needs

Help teachers identify areas of strength and
weakness in their delivery of curriculum

Help teachers identify content not mastered
by students and redirect instruction

Motivate teachers to work harder and
smarter

Lead teachers to align instruction with
standards

Encourage teachers to participate in
professional development to improve
instruction

Encourage teachers to focus more on specific test
content than on curriculum standards

Lead teachers to engage in inappropriate test
preparation

Devalue teachers’ sense of professional worth

Entice teachers to cheat when preparing or
administering tests
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Effects on Administration

Cause administrators to examine school Lead administrators to enact policies to increase
policies related to curriculum and test scores but not necessarily increase
instruction learning

Help administrators judge the quality of their | Cause administrators to reallocate resources to

programmes tested subjects at the expense of other subjects
Lead administrators to change school Lead administrators to waste resources on test

policies to improve curriculum or preparation

instruction

Distract administrators from other school needs
Help administrators make better resource and problems
allocation decisions, e.g., provide
professional development

Effects on Policy Makers

Help policymakers to judge the Provide misleading information that leads
effectiveness of educational policies policymakers to suboptimal decisions

Improve policymakers’ ability to monitor Foster a “blame the victims” spirit among
school system performance policymakers

Foster better allocation of state education Encourage a simplistic view of education and its
resources goal

The positive effects of high-stakes tests, as highlighted in Table 2.7, have potential to assist in setting
goals and developing research questions for international large-scale assessments. The underlying
cause for the negative effects of high-stakes tests across all four levels is the use of test results to
address accountability. Therefore, to avoid such negative effects, it is imperative that large-scale
assessments are perceived as low-stakes, high-value assessments by students, teachers,
administrators, and policy-makers; with low-stakes maintained by dissociating accountability from
assessment for learning, and high-value exemplified by using assessments to guide educational

decision-making and the development of teaching and learning interventions.

2.6 Putting together the Notable Design Principles of Large-Scale Assessments
Drawing on the earlier reviews, this section combines the notable framework principles and design
elements of NAEP, TIMSS, and PISA, with the view to using them in developing a national

educational assessment model for Bhutan.
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2.6.1 Notable Design Principles for Bhutan

The NAEP, the TIMSS, and the PISA frameworks have many common elements such as the
consensual approach, the hierarchies of expertise, the assessment content domains, the
accommodation of cultural contexts, and the option of using students’ age or grade as a central

criterion for sampling.

NAEP, TIMSS, and PISA have similar organizational structures that are formed with various expert
committees and representatives of different stakeholders. Representatives of stakeholders ensure the
inclusion of broad perspectives in the assessment programmes, while expert committees develop
assessment frameworks and write test items in line with the stakeholders’ perspectives. The
involvement of representatives of stakeholders and expert committees in assessments develops wider
ownership and underpins the validity of the assessments, feature that is desirable for a national

educational assessment model that this study seeks to develop for Bhutan.

A contentious debate among researchers in large-scale assessments is the use of students’ age or
grade as the basis for defining the population at which the assessments are targeted. This study will
deal with the prospective student population in terms of their grade, not their age. A grade-based
sampling of students makes it possible to link data from large-scale assessments to school curriculum

and other factors related to school effectiveness, which is one of the objectives of this study.

NAEP, TIMSS, and PISA have assessment frameworks that are similar in their purposes and
definitions to a conventional test blueprint, describing item formats, item difficulty levels, and item
contents. This study will develop a similar test blueprint.

NAEP, TIMSS, and PISA use achievement levels to describe students’ subject knowledge and skills.
Because PISA claims to assess the yield of education at the end of compulsory education, which
occurs when children are 15-year-olds in most countries, the achievement levels described by PISA
are preferred for use in this study. PISA also explicitly claims to assess the preparedness of students
for life-long education and its capacity to assess students’ higher-order thinking skills is reported to
be greater than that of TIMSS. These features of PISA fit well with the educational policy priorities
of Bhutan that were outlined in Chapter 1.

NAEP, TIMSS, and PISA all use multi-stage probability sampling methods as the preferred sampling
design. This sampling design allows researchers to analyse data from large-scale assessments at
different levels of aggregation and enhances sampling efficiency. A similar sampling design will be
used in this study.
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The critiques of high-stakes tests underline the importance of keeping the large-scale assessments as
low-stakes assessments to avoid the concerns associated with high-stakes tests. NAEP, TIMSS, and
PISA are all maintained as low-stakes, large-scale assessments. Therefore, a national educational
assessment model that this study seeks to develop for Bhutan will be strategically profiled as a low-
stakes, high-value assessment model with the capacity to guide educational policy-decisions and

teaching and learning interventions.

2.7 Chapter Summary

A review of NAEP, TIMSS, and PISA revealed that large-scale assessments have been instrumental
in guiding educational policy decisions, driving educational reforms, and facilitating educational
debates across the world. Such instrumental roles of NAEP, TIMSS, and PISA are evident in their
objectives and reports. A factor that enabled NAEP, TIMSS, and PISA to succeed in their objectives

is their design.

Further, consensual approaches to design by involving experts and stakeholders, assuming low-
stakes, high-value status, incorporating both cognitive and non-cognitive aspects of teaching and
learning, using achievement levels to profile students’ knowledge and skills are consistently used in
NAEP, TIMSS, and PISA.

Despite their immense contributions to educational reforms, large-scale assessments do have
limitations. The cross-sectional survey design aspects of NAEP, TIMSS, and PISA restrict the
researchers from interpreting the findings from these large-scale assessments to correlational
interpretations, not causal interpretations. In addition, the use of multi-stage sampling design by
NAEP, TIMSS, and PISA makes it impossible to generate an individual student report card.
Inconsistencies between the content of large-scale assessments and school curriculum also restrict the

findings from being used to provide feedback on school curricula.

However, researchers have proposed relevant measures to counter the limitations of large-scale
assessments, with the measures ranging from defining assessment purposes to survey design.
Researchers have proposed longitudinal studies to enable causal interpretations from large-scale
assessments. For the findings from large-scale assessments to be relevant to school curriculum,
researchers recommend grade-based sampling rather than age-based sampling. Obviously, for an

individual student report card, a census would need to be used in place of a sample survey.

The PISA-like approach has been proposed as the model for developing a national educational
assessment model for Bhutan. A PISA-like approach is preferable to direct replication of PISA

because some amendments would be necessary to make it suitable for Bhutan.
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2.8 Chapter Conclusion

This chapter has examined many aspects of large-scale assessments. Large-scale assessments are
developed consensually by involving stakeholders and expert committees, with the former providing
goals and objectives of assessments to the latter. Large scale-assessments use frameworks as a
platform for specifying their goals, contents, and test items. The goals of PISA are more compatible
with the educational policy priorities of Bhutan than the research questions of NAEP and TIMSS.
Therefore, a PISA-like approach will guide a national educational assessment model that this study

seeks to develop for Bhutan.

Large-scale assessments play a pivotal role in guiding educational policy decisions and driving
educational reform. However, large-scale assessments have limitations. Large-scale assessments are
cross-sectional surveys. Therefore, large-scale assessments do not provide causal interpretations. In
addition, it is not possible to generate individual student report cards from data collected through
sample-based large-scale assessments. Resources permitting, this limitation of large-scale
assessments can be addressed by using census surveys, instead of using sample surveys. The
irrelevance of large-scale assessments to school curricula also limits the findings from large-scale
assessments for use in guiding school curriculum reforms. A solution to this problem is to evaluate
the alignment between school subject standards and test-items of large-scale assessments using a set
of alignment criteria. The use of large-scale assessments to determine accountability in schools,
results in maladaptive behaviours by the parties affected by the findings from the assessments. A
solution to this problem is to profile large-scale assessments strategically as low-stakes, high-value

assessments, with the aim of gaining willing participation from students, teachers, and schools.

All these aspects of large-scale assessments have significant potential to guide the development of a

national educational assessment model that this study seeks to develop for Bhutan.
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Chapter 3

CONTEXTUAL VARIABLES

3.1 Introduction
This chapter examines critically the different traditions of educational effectiveness research, and
reviews the contextual variables in the literature on educational effectiveness, to assist in developing

a system-wide educational assessment model for Bhutan.

The first section of the chapter examines the different strands of educational effectiveness research,
with the aim of developing a conceptual national educational assessment model for Bhutan. The
second section identifies contextual variables used in NAEP, TIMSS, and PISA to guide the
Bhutanese review of its various contextual variables. Guided by the contextual variables identified in
the second section, the third section reviews critically the various contextual variables in the
literature on educational effectiveness, with the objective of relating them to student achievement in
mathematics. The fourth section of the chapter presents a national educational assessment model for
Bhutan.

3.2 Review of Educational Effectiveness Research

Research studies that deal with the factors that promote educational success are broadly referred to as
educational effectiveness studies. Depending on the disciplinary backgrounds and the areas of
interests, researchers developed different models of educational effectiveness studies to suit their
research goals and objectives. Researchers in educational effectiveness have used the three
disciplines of economics, sociology, and psychology to explain why a student, or a teacher, or a
school, or a country performs better in education than another when their background characteristics
are adjusted (Creemers & Kyriakides, 2008; Scheerens, 1992). Economists emphasise productivity as
the main criterion of effectiveness of the optimal relationship between resource inputs and output
values, sociologists emphasise equity and organizational theories as the main attributes of
effectiveness, and psychologists use theories of teaching and learning to characterize educational
effectiveness. Such diverse perspectives on educational effectiveness indicate that educational

effectiveness research is a complex phenomenon that needs a trans-disciplinary eclectic approach.

3.2.1 Concept of Educational Effectiveness
Researchers in educational effectiveness conceptualize effectiveness from a range of disciplinary
perspectives in relation to student outcomes. Reynolds et al. (1994) and Creemers and Kyriakides

(2008) delineate quality and equity as two dimensions of effectiveness, with quality implying the
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within-school difference and equity implying the between-school difference in student outcomes.
According to these dimensions, an effective school will have a large positive difference in student
achievement with respect to other schools and a very small difference in student achievement within
the school (Creemers & Kyriakides, 2008). Creemers and Kyriakides (2008, p. 3) consistently
suggest that educational effectiveness studies attempt to “establish and test theories that explain why

and how some schools and teachers are more effective than others”.

Scheerens (1992, 1997, 2000) viewed school effectiveness from the vantage point of pluralistic and
relativistic perspectives of organizational effectiveness. The pluralistic perspective ensues from the
availability of different criteria to judge organizational effectiveness, with the criteria being
productivity, adaptability, involvement, continuity, and responsiveness. From a pluralistic
perspective, a school may be effective when it (a) produces high student output; (b) adapts to
fluctuation in input resources; (c) displays highly motivated people evident in their involvement in
school activities; (d) strives to establish formal structures; and (e) maintains an interdependent
relationship and balance of power by networking with stakeholders (Scheerens, 1992, 1997, 2000).
From a relativistic perspective, the effectiveness of a school may be judged solely in terms of its
productivity by taking other criteria as antecedent conditions. Similar to the relativistic perspective is
the contingency perspective which attributes the predominance of a particular effectiveness criterion
to the influence of an organization’s goals, structures, life-history, and other contingencies
(Scheerens, 1992). Scheerens (1992) conclusively notes that different criteria of organizational
effectiveness can be ordered as a means to an effective end, with productivity as the ultimate
criterion. Educational effectiveness, therefore, refers to the extent to which educational processes
(means) lead to attainment of educational goals (productivity). Creemers and Kyriakides (2008) also
conclude that all possible malleable features of the functioning of schools have to be identified and
judged in terms of the school’s productivity. As varied as the attributes of effectiveness are, and as
intensive as the researchers’ quest for the factors that enhance student outcomes is, the educational
effectiveness research too has evolved over the years.

The educational effectiveness research evolved into various research traditions. Researchers (e.g.,
Creemers & Kyriakides, 2008; Reynolds, Teddlie, Creemers, Scheerens, & Townsend, 2000;
Scheerens, 1992) have grouped educational effectiveness studies into the following traditions:
equality of educational opportunity (e.g., Coleman et al., 1966; Jencks et al., 1972; Lynch & Baker,
2005; Wiggan, 2007); educational production functions (e.g., Greenwald, Hedges, & Laine, 1996;
Hanushek, 1997; Hedges, Laine, & Greenwald, 1994; Lopez, 2007; Walberg, 1980, 1984; Walberg,
Haertel, Pascarella, Junker, & Boulanger, 1981); instructional effectiveness (e.g., Fraser, Walberg,
Welch, & Hattie, 1987; Harris, 1998; Marzano, 1998; Schroeder, Scott, Tolson, Huang, & Hsuan,
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2007; 2007; Walberg, 1984; Wayne & Youngs, 2003; Wise & Okey, 1983); effective schools (e.g.,
Barber & Mourshed, 2007; Sammons, Hillman, & Mortimore, 1995); and school effectiveness (e.g.,
Creemers & Kyriakides, 2008; Reynolds, et al., 1994; Scheerens, 1992; Scheerens & Bosker, 1997,
Teddlie & Reynolds, 2000). These research traditions are examined critically by focussing on their

assumptions, empirical evidences, merits, and demerits.

3.2.2 Educational Opportunity Research

The Coleman Report (Coleman, et al., 1966), a large-scale survey that involved over 4,000 schools,
60,000 teachers, and 600,000 pupils in schools across the United States, laid the foundation of school
effectiveness studies. The Coleman Report, based on an input-output model with input being mainly
resources (e.g., school building, library) and output being student achievement, concluded that
“schools bring little influence to bear on a child’s achievement that is independent of his background
and general social context” (Coleman, et al., 1966, p. 325). Given the controversial nature of the
Coleman Report, Jencks et al. (1972) re-analysed the data collected by Coleman et al. (1966) and
arrived at similar conclusions: schools did little to reduce the gap between rich and poor, or more

able and less able students, and student achievement was primarily a function of student background.

However, apart from acknowledging students’ SES, prior knowledge, and abilities as the correlates
of student achievement, researchers disagree with the pessimistic view of the role of schools in
improving student achievement (Scheerens, 1990). Scheerens (1990) attributes the pessimistic views
of Coleman (1966) and Jencks (1972) to their use of very few schooling process variables as
compared to their use of school resource variables. The controversial role of schools in improving
student achievement has led to the emergence of other traditions of educational effectiveness

research.

3.2.3  Educational Production Functions Research

Educational production functions research is similar to the equality of educational opportunity
research in that both research traditions use input-output as the main basis for studying the
effectiveness of schooling. However, the educational production functions research stresses the
input-output relation in terms of costs of input resources and values of educational outputs, as
commonly emphasized by economists. This salient feature of the educational productivity research
tradition underscores its use of inputs measureable in monetary terms (e.g., teacher experience,
student-teacher ratio, per pupil expenditure) (Scheerens, 1990, 1992). Also, the educational
production functions research is based on the assumption that increased inputs should lead to
increased outcomes (Creemers & Kyriakides, 2008).
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Critiques of the educational production functions research note that the models used in it yield a
disconcerting pattern of inconsistent and often insignificant results (Hanushek, 1979, 1986, 1997;
Monk, 1992). It neither incorporates the nested nature of educational production (Hanushek, 1979,
1986; Monk, 1992) nor includes the dynamic nature of the educational production processes (Monk,
1992). Creemers and Kyriakides (2008) note that the difficulty of determining the monetary value of
educational inputs and processes and the diverse educational outputs make purely economic
approaches to educational analysis difficult and problematic. After reviewing 587 studies that used
an educational production functions model, Hanushek (1989, 1997) concluded that a strong or
systematic relationship between school expenditures and school performance is difficult to find.
Researchers’ discontent with educational production functions research led to the emergence of

instructional effectiveness research.

3.2.4 Instructional Effectiveness Research

Instructional effectiveness research examines educational process variables (e.g., teaching
behaviours) at the teacher or classroom level with reference to student outcomes (Scheerens, 1990).
The use of the teacher or the classroom as the unit of analysis differentiates the instructional
effectiveness research from the equality of educational opportunity research and the educational

production functions research.

A number of instructional effectiveness research studies have shown a consistent and positive
relationship between instructional variables and student outcomes (Harris, 1998; Marzano, 1998;
Scheerens, 1992). Some of the consistent findings from instructional effectiveness research studies
are: effective teaching is goal-directed; effective teaching consists of skills, strategies, and
behaviours of teachers; an extensive repertoire of teaching models or strategies enhances teaching
effectiveness; and teaching effectiveness is malleable (Harris, 1998; Marzano, 1998, 2001; Marzano,
Gaddy, & Dean, 2000; Mortimore, 1993; Schroeder, et al., 2007; Seidel & Shavelson, 2007).

In summary, because instructional effectiveness research focuses on the teaching and learning, it
offers a framework for conceptualizing educational process variables related to classroom, teacher,

and student characteristics as correlates of student achievement.

3.2.5 Effective Schools Research

This research tradition involves the identification of schools that perform better than other schools in
terms of student outcomes (Barber & Mourshed, 2007; Brookover, Beady, Flood, Schweitzer, &
Wisenbaker, 1979; Marzano, 2001; Mortimore, Sammons, Stoll, Lewis, & Ecob, 1988; Scheerens,
1992). The schools identified as top performing schools are then further researched to find out salient

features that might have enabled this outcome.
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Scheerens (1990) notes that with the advent of the effective schools research, the unexplored ‘black
box’ of what happens within schools is opened and school variables are revealed that include school
organization, school culture, and school technology. In this way, the following school characteristics
are consistently found to associate with effective schools: strong educational leadership; high
expectations of pupil attainment; an emphasis on acquiring basic skills; a safe and orderly school
climate; and the frequent evaluation of pupil progress (Creemers & Kyriakides, 2008; Scheerens,
1990, 1992). Although the effective schools research succeeded in highlighting the point that schools
do matter or contribute to students’ cognitive, affective, and sensory motor skills development, the

research had been a subject of academic discussion for some time.

Effective-schools research is criticised for using small samples and risking ‘Type | Error’ (i.e.,
observing a difference when in reality there is none) or ‘Type Il Error’ (i.e., failing to observe a
difference when in reality there is one) in identifying effective schools (Purkey & Smith, 1983).
Effective schools studies aggregate data at the school level which may fail to show differential
performances by different subgroups of students. This not only disregards the nested-layer feature of
a school, but also implies that the effective schools research is not designed to assist schools in

improving different subgroups of students (Purkey & Smith, 1983).

In summary, effective schools research enables comparison between schools, with the objective of
improving ineffective schools by introducing the salient characteristics of effective schools.
However, as noted by Purkey and Smith (1983), this research needed to improve its design. As a
result, school effectiveness research has emerged that bears a close resemblance to effective schools

research.

3.2.6  School Effectiveness Research

Scheerens (1992) defines the school effectiveness research tradition as the studies that seek to
explain the differences in student outcomes in terms of specific school characteristics. Unlike the
effective school research, school effectiveness research uses a random sampling design and a multi-
level data analysis technique to include effective and ineffective schools and to account for the nested
layers of school structures (Scheerens, 1992). In addition, in response to the critics concerned with
the context-specificity and generalizability of the findings and recommendations originating from it,
school effectiveness research emphasises school context as one of the important units of information
about student outcomes (Scheerens, 1992). Scheerens’s Integrated Model of School Effectiveness is
presented in Figure 3.1.
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Figure 3. 1. The Integrated Model of School Effectiveness

As shown in Figure 3.1, the Integrated Model of School Effectiveness has the features of educational

production functions and effective school research traditions, such as input-output, input-process, and

output. This model also has multi-levels, such as classroom-, school-, and context-levels. The

downward arrowheads in the model indicate that the higher levels facilitate conditions for the lower

levels—an assumption that enables the study of cross-level interactions. The model also shows that

output is determined by both input and process, while process is determined by input. Drawing on the

empirical evidence from different traditions of educational effectiveness research studies, Scheerens
(1990, 1997) fleshed out his Integrated Model of School Effectiveness with the variables in Table

3.1.

Table 3. 1. The Variables of the Integrated Model of School Effectiveness

Unit

Variables

Context

Achievement stimulants from higher administrative levels; development of
educational consumerism; and co-variables like school size, student-body
composition, school category, and urban/rural

Input

Teacher experience; per pupil expenditure; and parent support

Process

School

Achievement-oriented policy; educational leadership; consensus, co-operative
planning of teachers; quality of school curricula in terms of content covered, and
formal structure; pressure for achievement; recruitment of qualified staff; financial
and material characteristics of the school; orderly atmosphere; and evaluative
potential

Classroom
Time on task; structured teaching; opportunity to learn; high expectations of pupils’
progress; evaluation and monitoring of pupils’ progress; and reinforcement

Output

Student achievement adjusted for previous achievement, intelligence, and SES
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The Integrated Model of School Effectiveness accords with the necessary features of a school

effectiveness model set out by Reynolds et al. (1994), except its capability to explain individual
student gains. Reynolds et al. (1994) assert that a school effectiveness model must: explain individual
student gains; aggregate upward; specify the relationships among variables contributing to those
gains; be capable of being measured with reasonable accuracy over at least three points in time; and
be capable of being analysed at appropriate levels. Exclusion of a specific level for students in the
Integrated Model of School Effectiveness may subsume student characteristics at the classroom-
level, implying that the model permits data analysis only at the classroom level, not at the student
level of aggregation. The literature on educational effectiveness, however, abounds with claims that
student characteristics (e.g., SES, motivation, and self-regulatory learning skills) not only affect
student achievement, but also interact with the effectiveness factors operating at the classroom or

school-level, implying that the Integrated Model of School Effectiveness needs reformulation.

Creemers (1994) developed a comprehensive model of educational effectiveness that includes
student-level. Like Scheerens’s model, Creemers’s (1994) model has a multi-level structure, with
context, school, classroom, but Creemers adds student as a fourth level. Creemers’s (1994)
comprehensive educational effectiveness model has four assumptions. First, time on task and
opportunity used at the student-level are directly related to student achievement. Second, the quality
of teaching, the curriculum, and the grouping procedures influence time on task and opportunity to
learn. Third, teaching quality, time, and opportunity at the classroom-level are also influenced by
factors at the school-level that may or may not promote these classroom factors. Fourth, student
achievement is also determined by student factors such as aptitude, social background, and

motivation.

Researchers have reported empirical evidence supporting the validity of Creemers’s (1994)
Comprehensive Educational Effectiveness Model, especially its multi-level nature and direct and
indirect relationships between the levels and student outcomes (Creemers & Kyriakides, 2006, 2008;
Kyriakides, 2008). However, Kyriakides (2008) pointed out that Creemers’s (1994) Comprehensive
Educational Effectiveness Model allows researchers to use different approaches to measure
effectiveness factors that lead to inconsistent results with other models. Kyriakides (2008) noted that
the main cause of inconsistency is that researchers describe effectiveness factors as uni-dimensional,
instead of describing them as multi-dimensional. It was also observed that the studies conducted to
test the validity of Creemers’s (1994) Comprehensive Educational Effectiveness Model did not
identify cross-level interactions between the factors at different levels (Kyriakides, 2008). Kyriakides
(2008) strongly attributed the absence of cross-level interactions in the studies that tested Creemers’s

(1994) model to its oversight of the dynamic nature of effectiveness.
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Using the multi-level nature of educational effectiveness and the existence of relationships between
levels and outcomes as confirmed by the studies that tested Creemers’s (1994) model as starting
points, Creemers and Kyriakides (2008) developed a Dynamic Model of School Effectiveness. The

model is shown in Figure 3.2.

Context-level factors
i \
School-level factors \

Outcomes

A 4
Classroom-level factors //
Student-level factors

Figure 3. 2.The Dynamic Model of School Effectiveness

\ 4

Creemers and Kyriakides (2008) incorporate the following assumptions in their Dynamic Model of

School Effectiveness:

. the factors influencing student outcomes are multi-level,

. the influence of classroom-level factors on student outcomes is more direct and proximal
than the influences from the factors operating at other levels;

. the higher levels provide an enabling environment for the lower levels;

. the relationship among school-level, context-level factors, and student outcomes develop and

manifest themselves over time;

. the effectiveness factors operate differentially across levels in line with contingency theories;

. the relationship between some effectiveness factors and student outcomes are not always
linear;

. within-level and between-level interaction effects exist among effectiveness factors.

Creemers and Kyriakides (2008) claim that, along with the identification of the educational
effectiveness factors, an educational effectiveness model should explain various dimensions upon
which the functioning of the factors can be measured, with the dimensions being frequency, focus,
stage, quality, and differentiation aspects of effectiveness factors. Creemers and Kyriakides (2008)

fleshed out Figure 3.2 with the variables shown in Table 3.2.
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Table 3. 2. The Variables of the Dynamic Model of School Effectiveness
Unit Factor

Context National/regional policy for education; evaluation of policy; and the educational
environment

School School policy and evaluation of school policy

Classroom Quality of teaching (orientation, structuring, modelling, application, questioning,
assessment, management of time, classroom as a learning environment)

Student Aptitude; perseverance; time on task; opportunity to learn; SES; gender; ethnicity;
personality traits; expectations; thinking style; and subject motivation

Outcomes Cognitive; affective; psychomotor; and new learning

Creemers and Kyriakides’s (2008) Dynamic Model of School Effectiveness has all the three
necessary characteristics of a school effectiveness model that are identified by Reynolds et al. (1994).
However, the Dynamic Model of School Effectiveness does not have an input unit in it. It is clear
from the literature on educational effectiveness that educational input resources, including teacher
background characteristics, contribute to variance in student achievement even after adjusting for
student background and prior learning (Greenwald, et al., 1996; Hanushek, 1997; Hedges, et al.,
1994; Marzano, 2001; Scheerens, 2000; Wayne & Youngs, 2003; Wenglinsky, 2002). In addition,
Ingvarson and Rowe (2007) presented a compelling case for conceptualising teacher quality in terms
of teachers’ subject-matter knowledge and pedagogical skills, in contradiction to Creemers and
Kyriakides’s (2008) conceptualisation of teaching quality only in terms of teachers’ pedagogical
skills. Therefore, without the input unit, Creemers and Kyriakides’s (2008) Dynamic Model of

School Effectiveness does not align with the literature on educational effectiveness.

3.2.7 A Skeletal National Educational Assessment Model for Bhutan

The strengths and weaknesses of the Integrated School Effectiveness Model and the Dynamic Model
of School Effectiveness offer important guidelines for developing a national educational assessment
model for Bhutan. First, the input-process-output paradigm of the Integrated Model of School
Effectiveness is a case in point. Drawing on the literature of educational effectiveness research,
Scheerens (1990, p. 62) sums up that a “context-input-process-output model is the best analytic
scheme to systematize thinking on [educational] indicator systems”. Therefore, a national educational
assessment model should accommodate the discrete nature of educational productivity, with each
production unit (input, process, and output) relating to various correlates of educational effectiveness.
Second, a multi-level structure of a national education assessment model fits well with the

conventional school organizational structures, and aligns well with the multi-level characteristic of
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the factors that affect student outcomes (Creemers & Kyriakides, 2008). Therefore, a national
educational assessment model needs context-level, school-level, class-level, and student-level

components, as in Creemers and Kyriakides’s (2008) Dynamic Model of School Effectiveness.

While school-, class-, and student-levels are easily noticeable in a conventional school organizational
structure, context-level influences are not always obvious. However, it is the context-specific
educational goals, objectives, values, and their priority levels that define educational effectiveness.
Reynolds (2006) notes that countries construe educational effectiveness factors differently. For
instance, countries have different concepts of an effective instructional style as depicted in Table 3.3,
adapted from Reynolds (2006, pp. 547-552).

Table 3. 3. Criteria of Instructional Effectiveness in Different Countries
Country Effectiveness Criteria of Instructional Style

Canada Collaborative; problem-based; teacher-directed

The United | Classroom climate; class management; instructional delivery skills; use of
States innovative practices

Norway Interactive teaching; group work; whole class involvement; social or academic
focus; guidance

The U.K. Proportion of whole class direct instruction; teacher management of groups; time
use; interactive teaching; match of task/pupil

Ireland Traditional/progressive; organized/disorganized
Taiwan Inventive methods; curriculum match; interaction ‘withitness’
The Number of discussed problems; whole class teaching; time use; feedback;

Netherlands | assessment; high instructional time; efficient class management

As is clear from Table 3.3, countries differ in their views on educational effectiveness criteria.
Relating Table 3.3 to Bhutan, a study in teachers’ perceptions of classroom effectiveness, conducted
by the Education Monitoring and Support Services Division (2003) of the Ministry of Education,
reported that teachers viewed teaching competency (ability to plan and prepare lessons well),
educational program (school curriculum), and classroom management as the key factors that
influenced classroom effectiveness. The diverse views of teachers from different countries about
instructional effectiveness underline the importance of including a specific context-level in a national
educational assessment model. A unique context-level will enable the model to generate information

about country-specific socio-cultural values, overall educational environment, and national education
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policy. As assumed by the Integrated Model of School Effectiveness and the Dynamic Model of
School effectiveness (Creemers & Kyriakides, 2008), the multi-level nature of educational
effectiveness is based on the knowledge that the conditions at higher levels facilitate the conditions at
lower levels. These analyses suggest the following characteristics of an effective national educational
assessment model: the model should be multi-level in nature; the model should be based on input-
process-output paradigm; and the relationship between different levels of the model might be linear,
curvilinear, or reciprocal. A skeletal national educational assessment model for Bhutan is thus

presented in Figure 3.3.
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Figure 3. 3. National Educational Assessment Model for Bhutan

The proposed national educational assessment model in Figure 3.3 amalgamates Scheerens’s (1992)
Integrated Model of School Effectiveness and Creemers and Kyriakides’s (2008) Dynamic Model of
School Effectiveness. The proposed model is, therefore, based on the same assumptions formulated
by Scheerens (1992) and Creemers and Kyriakides (2008) for their models. A comparison of the

proposed national educational assessment model with the other two models is presented in Table 3.4.

Table 3. 4. Comparison of Models in Terms of Their Structures

Characteristics Integrated School Dynamic Model of National Education
Effectiveness Model School Effectiveness Assessment Model
Context-level N N N
School-level N N N
Classroom-level \ N N
Student-level x N N
Input unit N x N
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Process unit N N N

Output unit N N N

As is shown in Table 3.4, the three models have considerable similarity. However, the models differ
in certain areas. The Integrated School Effectiveness Model lacks the student-level, whereas the
Dynamic Model of School Effectiveness lacks the input unit. By integrating the two models, the

national educational assessment model bridges the gaps between these two models.

3.3 Contextual Variables of NAEP, TIMSS, and PISA

This section presents the main purposes for using certain contextual variables in large-scale
assessments and an overview of criteria for selecting contextual variables. The section also presents a
list of contextual variables that are used in NAEP, TIMSS, and PISA to guide the identification of

contextual variables for this study.

3.3.1 Contextual Variables: Purposes and Criteria

Researchers have presented compelling reasons for using contextual variables in educational
assessment programmes. Contextual variables assist in disaggregating student achievement by
population sub-groups (Barton, 2002; NAGB, 2000). Contextual variables also support and help
further research on factors and conditions that have been established by the research community as
correlates of educational achievement (Barton, 2002; Grissmer, 2002; NAGB, 2000). Contextual
variables assist in informing educational policy about the contexts of learning (Mullis, 2002;
Walberg, 2002). Contextual variables help to evaluate the potential for bias in assessment results due
to non-participation by students in assessment (Mullis, 2002; NAGB, 2003). The information
obtained from contextual variables helps in tracking, over time, changes in contextual and
instructional factors that are linked to student outcomes and guides the distribution of educational
resources (NAGB, 2003).

Given their important purposes, researchers recommend specific criteria for incorporating contextual
variables in educational assessment programmes. NAEP has set the following criteria for selecting
contextual variables: relevance to the main purposes of NAEP; professional standards for reliability
and validity; currency; broad public acceptability; and value in comprehending and explaining
student achievement for improvement (NAGB, 2003). Contextual variables also must be based on the
findings from the educational and social science research studies and meta-analyses (Barton, 2002;
OECD, 2007a). Further, all contextual variables used in NAEP, TIMSS, and PISA are known to
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correlate with student outcomes (Mullis, et al., 2004; NAGB, 2006b; OECD, 2007a), which is

another important criterion.

3.3.2 Contextual Variables used in NAEP, TIMSS, and PISA

NAEP, TIMSS, and PISA collect contextual information from a range of sources such as students,
teachers, parents, curriculum specialists, and school principals. They demonstrated consistently that
their contextual variables are correlated to student outcomes (Lee, Grigg, & Dion, 2007; Mullis, et
al., 2005; Mullis, et al., 2004; NAGB, 2003, 2006b; OECD, 2006, 2007a). Table 3.5 lists the
contextual variables used in NAEP, TIMSS, and PISA. The contextual variables are classified with

reference to student, teacher, curriculum, and school.

Table 3. 5. Contextual Variables Used in NAEP, TIMSS, and PISA
NAEP Contextual Variables

Student Teacher School
Socio-economic status Race School type
Race/ethnicity Gender Socio-economic status
Age Experience Grade structure
Gender Credentials Instructional days

Disability status
LEP

Enrolment status
TV watching
Absenteeism
Language in home
Courses taken

Time spent on homework

Academic qualification in
teaching subject

Professional qualification

Frequency of correction
work

Frequency of laboratory
work

Total enrolment
Enrolment mobility
Grade retention
Graduation rates

% of LEP

% of students absent
% of teachers absent

Teacher retention

Self-efficacy Post-secondary education
Use of ICT
TIMSS Contextual Variables
Student Teacher Curriculum School

Specialists
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Home and
school lives

Classroom
experiences

Self-perception
and attitudes

Homework

QOut-of-school

Academic preparation
and Certification

Induction programme
Professional development
Demographic information

Curriculum topics taught
and time spent

Instruction time

Formulation of
curriculum

Scope and content
of the
curriculum

Organization of the
curriculum

Monitoring and
evaluation of the

School demographics
School organization

School goals

Roles of the school principal

Resources to support

mathematics and science

learning

Technology, support, and

activities ;
_ o |mpl_emlented equipment
Use of ICT Instructional activities curriculum o
) School social climate

Home Assessment and Curricular

educational homework materlazls and Parental involvement

suppor

support Use of ICT Teacher recruitment
De_mograph_lc Use of calculator Teacher evaluation

information

Emphasis on
investigation
PISA Contextual Variables
Student School Parent [science related]
Background School Students’ past science activities
] characteristics ) )

Learning and Parents’ perception of school quality

instruction Admittance ) ) ) )

| policies and Parents’ views on the importance of science learning
Motivationa ; ;
instructional Parents’ reports on science career motivation

factors context
Self-beliefs School Parents’ general value of science
Value beliefs management Parents’ personal value of science

Subject related
careers

Use of ICT

School resources

School activities

Parents’ love of concern for environmental issues

Parents’ optimism regarding environmental issues
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Because the contextual variables used in NAEP, TIMSS, and PISA are theoretically valid and
reliable and supported by empirical evidence, Table 3.5 is an ideal pool of potential contextual

variables for incorporation in a national educational assessment model.

3.4 Research Literature on Contextual Variables

The contextual variables used in NAEP, TIMSS, and PISA are known to have explained a certain
percentage of variation in student outcomes in their own contexts (Lee, et al., 2007; Mullis, et al.,
2004; OECD, 2007a). Guided by the contextual variables used in NAEP, TIMSS, and PISA, this
section conceptualizes some select contextual variables and examines critically their relation with
student achievement and contribution to quality education. The variables are examined as related to
the four levels of the proposed national educational assessment model, namely, student-, classroom-,
school-, and context-levels. Some variables feature at all four levels of the proposed model, and such
variables are examined at student-level. Similarly, the variables common at student- and classroom-

levels are examined at student-level.

The variables examined at classroom-, school-, and contextual-levels are known to have less direct
influence on student achievement than the variables examined at the student-level. However, as
assumed by the model, the variables at the higher levels facilitate the functioning of the variables at
the lower levels, and thus the use of the variables at all levels of the proposed model for a national
educational assessment programme should be of much interest and value to policymakers and other

stakeholders of a nation’s education system.

3.4.1 Educational Effectiveness Variables at Student-Level

Educational effectiveness variables at student-level comprise the following: gender; age; socio-
economic status (SES); engagement; motivation; self-efficacy; self-regulated learning skills;
homework; ICT; classroom management; and school climate. These variables are examined in terms

of their association with student achievement and contribution to quality education.

3.4.1.1 Gender

Gender is an important variable in education (Clark, Lee, Goodman, & Yacco, 2008). Boys and girls
differ in their academic achievements, though the differences are not always significant. Any
significant achievement gap between boys and girls may require teachers, curriculum developers,
policy-makers, and other stakeholders to design educational interventions to narrow the gap (Clark,
Lee, et al., 2008; Weaver-Hightower, 2003).

Gender is widely used in explaining variations in student achievement, and most of the studies
reported a consistent trend of girls outperforming boys academically (Clark, Lee, et al., 2008; Clark,
Thompson, & Vialle, 2008; Lisle, Smith, & Jules, 2005; Younger & Warrington, 2007). However,
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researchers caution against the use of excessive gender specific (female oriented/appropriate or male
oriented/appropriate) educational interventions to address the achievement gap (Weaver-Hightower,
2003; Younger & Warrington, 2006, 2007).

Researchers have also used gender to explain the effects of peer relationships (Crosnoe, Riegle-
Crumb, Frank, Field, & Muller, 2008), co-education (Malacova, 2007; Younger & Warrington,
2006), academic cultures (Houtte, 2004a, 2004b), class attitudes (Gaer, Pustjens, Damme, & Munter,
2006), achievement orientations (Graham, Tisher, Ainley, & Kennedy, 2008), and subject selection
(Cox, 2005) on student achievement. Close friends’ achievement has superior influence over course
mates’ achievement on students’ mathematics course-taking, indicating the potential use of peer
relationships in identifying the risk factors associated with girls and boys dropping out of
mathematics courses (Crosnoe, et al., 2008). Pupils with low prior attainment attending the schools
with pupils of wide-ranging abilities are reported to benefit from attending single-sex classes co-
education (Malacova, 2007; Younger & Warrington, 2006), indicating the possibility of using single
sex-classes in co-education to improve student achievement. Boys’ culture is reported as being less
academically oriented than girls’ culture, and the presence of girls in schools is found to improve
pupils’ academic culture in favour of boys (Houtte, 2004a, 2004b), indicating the role of gender in
reducing gendered academic cultures. Class attitudes are known to affect the language achievement
of boys greater than that of girls, and the effect is reported as strong among the same-sex class mates
(Gaer, et al., 2006), signalling the prospect of using gender in fostering positive class attitudes.
Traditional gender-stereotyped enrolment patterns are reported in mathematics and science subjects
in Australia, with high-ability girls likely to choose the courses that are less difficult and low-ability
boys likely to choose the courses that are more difficult (Cox, 2005). This finding highlights the
potential use of gender to help enable student selection of ability-appropriate subjects.

Gender has been a regular focus of international assessment programmes. TIMSS 2007 noted that at
Grade 4, on average, there was no gender difference in mathematics. However, at Grade 8, on
average, girls had higher average achievement than boys in mathematics. PISA 2006 noted that, in
general across the OECD countries, boys performed better than girls (OECD, 2007a). In addition,
boys were more motivated, interested, and enjoyed the PISA mathematical literacy than girls.
Further, the boys had less anxiety, higher self-efficacy, higher self-concept, and used more elaborate
learning strategies (e.g., exploring how material relates to other contexts) than girls in learning the
PISA mathematical literacy. However, girls used more control strategies (e.g., monitoring one’s
learning) in learning mathematics than boys.
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In summary, gender has a wide range of implications in education. Data on gender are important for
designing educational interventions to address various gender implications, like the ones discussed in
this section. This suggested gender as a powerful factor, for a national educational assessment model,
capable of assisting teachers, curriculum developers, policy-makers, and other stakeholders in

designing educational programmes that engage all students.

3.4.1.2 Age

Children’s readiness for schooling and their ability to cope with cognitive, social, and emotional
pressures in schools are widely researched in terms of their chronological age (Braymen & Piersel,
1987). In addition, some schools use children’s age as the basis for enrolment, grade retention, and
grouping which have crucial implications on school resources, children’s opportunity costs in their
adulthoods, and suitability of school curricula. However, researchers differ in their views on the roles

of age in children’s academic achievement, social, and emotional development.

Students’ age has been studied in a range of contexts to explain student achievement: school
readiness, academic redshirting (holding students out of scholastic competition with a view to
enhancing the competitive advantage based on chronological maturity), grade retention, and school
dropout. Researchers have reported a statistically significant, albeit small, achievement difference
between the early entrants and the late entrants (Braymen & Piersel, 1987; Cameron & Wilson,
1990). However, in most cases, the difference is either found insignificant when students’ 1Q is
controlled (Kundert, May, & Brent, 1995) or is reported to diminish when students progressed to
middle school (Hauck & Finch(Jr), 1993). Also, ‘academic redshirting’ is not associated with any
advantage in achievement as a consequent of delaying school entry (Cameron & Wilson, 1990).
Further, grade retention, which is commonly practised by schools to ameliorate a student’s
achievement deficit, effectively makes the retained students older by the years retained than their
fresh grade-mates. Jimerson (2001), in his meta-analysis of research literature published between
1990 and 1999 on the effects of grade retention on student outcomes, concluded that the grade
retention has failed to improve student outcomes academically, socially, emotionally, and
behaviourally. Grade retention is also reported as one of the most powerful predictors of student
dropout prior to graduation (Guevremont, Ross, & Brownell, 2007; Jimerson, Anderson, & Whipple,
2002; Jimerson et al., 2006). Further, any short-term benefits associated with grade retention are
known to dissipate across later grades (Jimerson, 2001; Jimerson, et al., 2002; Jimerson, et al., 2006).
PISA 2006 also reported that student tracking and streaming at an early age is negatively associated
with students’ SES and the proportion of repeaters at primary, lower secondary, and upper secondary
schools (OECD, 2007a).
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Researchers agree on the need to focus on instructional strategies, curriculum designs, socio-
emotional problems of students, and remedial measures to address the needs of low achievers,
instead of attributing the variations in student achievement to chronological age, grade retention, and
redshirting (Braymen & Piersel, 1987; Cameron & Wilson, 1990; Hauck & Finch(Jr), 1993;
Jimerson, 2001; Jimerson, et al., 2006; Kundert, et al., 1995).

In summary, students’ chronological age has the potential to reveal important patterns in their social,
emotional, and behavioural adjustments to school. Knowledge about such patterns will help teachers,
curriculum developers, and policy-makers to design educational interventions to improve student
achievement. Therefore, it is desirable for a national educational assessment model to have students’

age as one of its variables.

3.4.1.3 Socio-Economic Status

A wide range of literature is available on the relation between SES and student achievement, with
emphasis on the factors influencing the relation, and the utility of SES as a research tool in student
achievement studies (Sirin, 2005; White, 1982; Wiggan, 2007). Sirin (2005) and White (1982)
reported in their meta-analytic studies of the relation between SES and student achievement that a
consensual definition of SES is hard to find. Nonetheless, Sirin (2005, p. 418) broadly defined SES
as a description of “individual’s or family’s ranking on a hierarchy according to access to or control
over some combination of some valued commaodities such as wealth, power and social status”. This
definition of the SES is suitable for the use of SES in a national educational assessment model

because it includes a range of attributes of individuals and families that make up social hierarchies.

The correlation between SES and student achievement is widely reported as ranging from moderate
to strong (Caldas & Bankston(l11), 1997; Lee, et al., 2007; Mullis, et al., 2004; OECD, 2004a, 2007a;
Sirin, 2005; White, 1982). The wide-ranging correlation between SES and student achievement is
attributed to the use of different units of analysis, measures of SES, types of academic measures,
restriction of SES variable, type of SES components, and source of SES data by different researchers
(Sirin, 2005; White, 1982).

Based on its relationship with student outcomes, SES is also used as a pointer for allocating
educational resources to schools. When the achievement gap between certain groups of students is
linked to their SES or other factors related to it, SES is reported to help policy-makers provide
educational resources and support where most needed (Sirin, 2005). Further, the OECD (2007a) used
the SES of students and schools as a criterion for assessing equity in, and accessibility to, educational
resources. The OECD (2007a) hypothesized that students and schools who consistently perform well

irrespective of their SES indicate equitable distribution of educational resources. Conversely,
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students and schools whose performance strongly depends on their SES are indicative of a large
inequitable distribution of educational resources. Based on this hypothesis, the OECD (2007a)
conclusively stated that it is possible to moderate the impact of the SES on student outcomes through
equitable distribution of educational resources across schools. Schools can reduce the relation
between SES and student achievement by providing equalizing experiences to students (Downey,
Hippel, & Broh, 2004; OECD, 20074a; Sirin, 2005; White, 1982). Thrupp and Lupton (2006) noted
that a focus on SES, as a potential means of addressing social injustice, should be put in the broader
contexts of schools in order to provide relevant and strong foundational information for policy

decision and practice.

In summary, diverse effects of SES on student outcomes, and the different ways in which researchers
use SES to explain differential student outcomes clearly necessitate the use of SES as a powerful

predictor variable of student achievement in a national educational assessment model.

3.4.1.4 Engagement

Engagement is widely viewed as a way of enhancing student achievement and motivation, of
reducing dropout rates, and of enabling schools to develop students with the knowledge and skills
required for solving complex problems in real-world situations and for pursuing life-long learning
(Finn, 1993; Finn, Pannozzo, & Voelkl, 1995; Finn & Rock, 1997; Finn & Voelkl, 1993; Fredricks,
Blumenfeld, & Paris, 2004; Hughes, Luo, Kwok, & Loyd, 2008). Engagement is conceptualized as a
multi-dimensional construct, encompassing behaviour, emotion, and cognition, with all three
overlapping one another (Finn & Voelkl, 1993; Fredricks, et al., 2004). Behavioural engagement is
characterized as positive conduct towards school norms, participation in extracurricular activities,
and active involvement in learning and academic tasks. Emotional engagement is characterized as
affective ties to lessons, teachers, classmates, and school. Cognitive engagement is characterized as a

clear investment in learning and self-regulation.

Engagement is affected by different factors associated with the school, classroom, and individual
(Buhs, Ladd, & Herald, 2006; Fredricks, et al., 2004; Hughes, et al., 2008; Sullivan, McDonough, &
Prain, n.d). For instance, at the school level, engagement is mediated by school size, school goals,
availability of choice, participatory-approach to policy decisions and management. At the classroom-
level, engagement is dependent on teacher support, positive peer relationships, classroom structure,
autonomy support, and task characteristics. At the student-level, engagement is correlated to an
individual’s need for relatedness and identity, autonomy, and competence. Greenwood (1991), in his
longitudinal analysis of at-risk and non-risk student engagement, reported that low-SES students are
less engaged with learning than high-SES students. This implies that SES is another important factor

affecting student engagement.
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The TIMSS 2007 assessed student engagement by using students’ opinions about school safety,
attitudes towards subjects (e.g., liking the school), educational expectations, and student absenteeism
as variables (Mullis, et al., 2008). TIMSS 2007 reported that student absenteeism was a serious
problem in many countries, and was negatively related with student achievement (Mullis, et al.,
2008). In addition, students who liked their subjects, who felt safe in school, and who aspired to
complete university education are reported to have performed better than students who did not like

their subjects, who felt insecure in school, and who did not expect to complete university education.

The PISA 2003 and the PISA 2006 used students’ self-efficacy, self-concept, subject anxiety, and the
sense of belongingness to school as measures of student engagement (OECD, 2004a, 2007a), and
reported that high self-efficacy, high self-concept, strong sense of belongingness, and low subject

anxiety as correlates of high student achievement in mathematics and science.

Clearly, engagement is an important index of effective schooling and merits dedicated in-depth
research of its own. However, some measures of engagement when incorporated in a national

educational assessment model can provide indicators for interventions in an education system.

3.4.1.5 Motivation

Motivation is mostly studied in terms of individuals beliefs, values, goals, and actions (Eccles &
Wigfield, 2002). Two popular motivation constructs are intrinsic or value motivation and extrinsic or
instrumental motivation (Eccles & Wigfield, 2002; Tileston, 2010; Vansteenkiste, Timmermans,
Lens, Soenens, & Broeck, 2008). The former refers to engaging in an activity for its own sake
because it is enjoyable and gratifying, while the latter refers to engaging in an activity to obtain an
outcome separable from the activity itself, such as a reward.

Researchers have related motivation to goal orientations. Intrinsic motivation is linked to mastery
goals (learning or task orientation) and extrinsic motivation to performance goals (ability or ego
orientation), claiming that mastery goals are positively correlated with enhanced conceptual learning
and task persistence compared with performance goals (Schunk, 1991, 1996; Vansteenkiste, et al.,
2008). A mastery goal is linked to adaptive response patterns as characterized by persistence in the
face of failure, use of complex learning strategies, pursuit of difficult and challenging material and
tasks, and belief in effort as a means of success (Ames, 1992; Ames & Archer, 1988; Bell &
Kozlowski, 2002; Dweck, 1986; Hidi & Harackiewickz, 2000). Performance goals are linked to a
maladaptive response pattern, characterized by greater propensity to withdraw from tasks in the face
of failure, less interest in difficult tasks, a tendency to seek less challenging material and tasks where
success is likely, and belief in ability as a prime cause of success or failure (Ames, 1992; Ames &
Archer, 1988; Bell & Kozlowski, 2002; Dweck, 1986; Hidi & Harackiewickz, 2000). Furthermore,
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individuals with performance goals view cognitive ability as an entity which is a fixed,
uncontrollable personal attribute, whereas individuals with mastery goals view an incremental theory
about their ability, that is, ability is malleable and can be developed through effort and experience
(Ames & Archer, 1988; Bell & Kozlowski, 2002; Dweck, 1986). Drawing on the reciprocal relation
between motivation, goal orientations, and student achievement, researchers reported positive
correlation between motivation, goal setting, and student achievement (Hattie, 2009; Tileston, 2010),

indicating the potential use of motivation and goal orientations for improving student achievement.

In summary, students’ ability, motivation, and goal orientations have been confirmed as powerful
psychological constructs that influence teaching and learning in schools. Therefore, knowledge about
how these constructs influence teachers and students has the potential to help stakeholders in
developing educational interventions that foster appropriate experiences and perspectives of these
constructs in teachers and students. One of the ways to acquire such knowledge is to incorporate

these constructs into a national educational assessment model.

3.4.1.6 Self-Beliefs

Self-beliefs, consisting of self-concept and self-efficacy, have been keenly studied in the light of their
associations with student achievement (Bandura, 1977; Bell & Kozlowski, 2002; Bong & Clark,
1999; Hattie, 2009; Pajares, 1996; Schunk, 1991; Valentine, DuBois, & Cooper, 2004).

Self-concept, as summarised by Bong and Clark (1999, p. 140), is “one’s perception of the self that is
continually reinforced by evaluative inferences and that it reflects both cognitive and affective
responses”. Drawing on this lead, students’ self-concept is indicative of their affective responses to
school education as the school provides students with evaluative norms and references for forming
self-concept. Defining affect as a sense of positiveness or negativeness, Carver and Scheier (2005)
convincingly noted that affects result in confidence or doubt, persistence or giving up, engagement or
disengagement, and relief or anxiety. On the other hand, self-efficacy is defined as “people’s
judgment of their capabilities to organize and execute courses of action required to attain designated

types of performances” (Bandura, 1986, p. 391).

In addition to their relationships with student achievement, self- concept and self-efficacy are known
to associate with students’ motivational and goal orientations (Bong & Clark, 1999; Hattie, 20009;
Pajares, 1996; Schunk, 1991; Valentine, et al., 2004).

Bandura (1977) noted that self-efficacy affects a person’s choice of activities, efforts, and
persistence, resulting in mediating goal orientations and eventually motivation. Bong and Clark
(1999) related self-concept (self-worth or self-esteem) to performance goal orientation and self-

efficacy to mastery goal orientation. Bell and Kozlowski (2002) also reported that a mastery goal is
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positively related to self-efficacy. In addition, attributes of goals such as proximity, specificity, and
difficulty are known to affect self-efficacy and motivation, with proximal goals promoting self-
efficacy and motivation better than distal goals and with specific goals raising self-efficacy and
motivation better than general goals (Bandura & Schunk, 1981; Schunk, 1991, 1996). Further, easier
goals are known to enhance self-efficacy at the initial stages of skill acquisition; while difficult goals
are known to enhance self-efficacy in the course of skill development (Bandura & Schunk, 1981;
Schunk, 1991, 1996). These findings support the views that self-efficacy is acquired from sources
such as performance accomplishments, vicarious experience, verbal persuasion, and emotional
arousal (Bandura, 1977). In addition, students’ goal orientations are mediated by their perception of
classroom structures such as the ways in which learning tasks are developed, the type of authority
exercised, and the kinds of evaluation and recognition exercised and followed (Ames, 1992; Ames &
Archer, 1988). Pajares (1996) authoritatively asserted that these sources when properly moderated

will assist in developing students’ self-efficacy, suggesting self-efficacy as a malleable trait.

Similar to the role of students’ self-efficacy in their learning outcomes, teachers’ satisfaction with
their job is also reported to be positively correlated with their self-efficacy, indicating the need to
study teachers’ self-efficacy as much as the need to know about students’ self-efficacy (Caprara,
Barbaranelli, Borgogni, & Steca, 2003; Goddard & Goddard, 2001; Goddard, Hoy, & Hoy, 2000; J.
A. Ross, 1992; Tschannen-Moran, Hoy, & Hoay, 1998).

In summary, knowledge about self-beliefs of students and teachers has the potential to guide
stakeholders in developing educational interventions for promoting motivation and facilitating goal-
orientations to improve learning and teaching in schools, making self-beliefs a desirable variable in a

national educational assessment model.

3.4.1.7 Anxiety

Anxiety is generally associated with a condition of emotion that is characterised by fear, uncertainty,
helplessness, and dread (Ashcraft & Moore, 2009; Geist, 2010; Hembree, 1990; Ma, 1999). In
addition to its relationship with student achievement, anxiety is known to elicit a range of negative
affects in students (Carver & Scheier, 2005).

Anxiety and student achievement are known to relate inversely with each other, with high anxiety
relating to low student achievement (Ashcraft, 2002; Ashcraft & Moore, 2009; Hembree, 1990; Ma,
1999; OECD, 2004a). Anxiety toward a school subject (e.g., mathematics) is also known to relate
with students’ negative attitude toward the subject and their tendencies to avoid the subject (Ashcraft
& Moore, 2009; Hembree, 1990).
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Given such negative consequences of students’ subject anxiety on their learning outcomes, a range of
solutions to prevent or reduce subject anxiety (e.g., mathematics) has been presented by researchers,
emphasising the tractable nature of anxiety (Furner & Berman, 2003; Geist, 2010; Hellum-
Alexander, 2010; Hembree, 1990; Ho et al., 2000; Newstead, 1998; Norwood, 1994).

In summary, knowledge about students’ anxiety toward their subject (e.g., mathematics) and the
tractable nature of anxiety has the potential to guide stakeholders in developing educational
interventions for preventing or reducing anxiety, making anxiety a desirable variable in a national

educational assessment model.

3.4.1.8 Students’ Preferences for Learning Environments
Students’ preferences for learning environments are broadly categorized into competitive and
cooperative learning environments, and they are reported to have wide-ranging implications for

students’ development.

Stapel and Koomen (2005) noted that students can either adopt a competitive or a cooperative
learning preference based on how they view themselves with respect to who they compare with.
Stapel and Koomen (2005) persistently claimed that these views form the basis of students’ self-
evaluation. Self-evaluation from either competitive or cooperative learning preferences has
consequences on students’ motivational and goal orientations, with the competitive learning
preferences related to instrumental motivation and performance goals, and the cooperative learning
preferences related to intrinsic motivation and mastery goals (Covington & Omelich, 1984). Further,
students’ preferences for learning environments have been linked to teaching strategies, with
competitive learning preference linked to structured teaching strategies and cooperative learning
preference linked to constructivist teaching strategies (Covington & Omelich, 1984; Ediger, 1996).

In summary, knowledge about students’ preferences for learning environments may help Bhutanese
educators to develop educational interventions to improve student outcomes, making students’

preferences for learning environments a useful factor for a national educational assessment model.

3.4.1.9 Self-Regulated Learning Skills

One of the major goals of schooling is the promotion of self-regulatory learning skills in students so
that they become capable of monitoring, controlling, and evaluating their own learning. Puustinen
and Pulkkinen (2004), in their review of models of self-regulated learning, highlight the importance
of self-regulatory skills by referring to them as necessary preconditions for meaningful, effective, and

successful life-long learning.
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Researchers have reported a substantial correlation between student performance and the use of self-
regulated learning strategies (Eccles & Wigfield, 2002; OECD, 2004a, 2007a; Pintrich & De Groot,
1990; Purdie & Hattie, 1996; Schunk, 1996; Zimmerman, 1990; Zimmerman, Bandura, & Martinez-
Pons, 1992). Self-regulated learning strategies have also been related to self-efficacy, goal
orientations, and test anxiety (Eccles & Wigfield, 2002; Pintrich & De Groot, 1990; Wigfield &
Eccles, 2000; Zimmerman, 1989, 1990; Zimmerman, et al., 1992). Mastery goal orientation and self-
efficacy are strongly correlated to self-regulated learning (Pintrich & De Groot, 1990). Self-
regulation, self-efficacy, and test anxiety have been found to be the best predictors of student
outcomes (Pintrich & De Groot, 1990).

A self-regulated student is characterized as one who is metacognitively, motivationally, and
behaviourally active in his/her own learning process (Pintrich & De Groot, 1990; Zimmerman, 1989,
1990; Zimmerman & Martinez-Pons, 1988). Zimmerman (1990) compiled the attributes of
metacognitive, motivational, and behavioural components of self-regulated learning. In terms of
metacognitive processes, self-regulated learners plan, set goals, organize, self-monitor, and self-
evaluate. In terms of motivational processes, self-regulated learners report high self-efficacy, self-
attributions, and intrinsic interest. In terms of behavioural processes, self-regulated learners select,
structure, and create environments that optimize learning. Further, Zimmerman (1989, 1990) and
Zimmerman and Martinez-Pons (1988) and Pelgrum (2001) identified 14 self-regulated learning
strategies as follows: self-evaluation, organization and transformation, goal-setting and planning,
information seeking, record keeping and self-monitoring, environmental structuring, giving self-
consequences, rehearsing and memorizing, seeking social assistance, and reviewing records. They
convincingly claim that these strategies represent a range of behaviours that students engage in to

regulate their personal functioning, academic behavioural performance, and learning environment.

Self-regulated learning strategies are also known to depend on learning environments. Purdie and
Hattie (1996) studied patterns in the use of self-regulated learning strategies by students in terms of
their cultural backgrounds and noted that the usage varied across cultures—Japanese students used
memory strategies significantly more than Australian students. Similarly, Boekaerts and Niemivirta
(2005) authoritatively noted that traditional school settings—where teachers set learning goals for
students, provide students with declarative and procedural knowledge, and make students responsible
for finding means to comprehend, store, and activate that knowledge—actually reduce the
opportunities for students to self-regulate their own learning. All this indicates that self-regulated
learning strategies can be fostered by creating enabling learning environments that invite students to

organize and regulate their own learning.
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In summary, self-regulated learning is an important skill that students need to develop not only
because it is correlated with student outcomes, but also because it is a fundamental building unit of
knowledge and skills characteristic of the twenty-first century knowledge economy; therefore, it

merits a place in a national educational assessment model as one of its variables.

3.4.1.10 Homework

The relation between homework and student achievement has been of a great interest to educational
researchers (Brock, Lapp, Flood, Fisher, & Han, 2007; Cooper, Robinson, & Patall, 2006; Epstein &
VanVoorhis, 2001; Muhlenbruck, Cooper, & Nye, 2000). Homework is widely understood as
learning tasks assigned to students by school teachers that are carried out outside school hours
(Cooper, 1989; Cooper, et al., 2006). According to this concept of homework, in-school guided
study, home study courses, and extra-curricular activities are not considered as homework (Cooper,
et al., 2006).

Homework is widely reported as a correlate of student achievement (Brock, et al., 2007; Cooper,
1989; Cooper, Lindsay, & Nye, 1998; Cooper, et al., 2006; Muhlenbruck, et al., 2000; Mullis, et al.,
2008; OECD, 2007a). Cooper et al. (2006), in their meta-analysis of studies on the relation between
homework and student achievement published between 1987 and 2003, reported that homework is
consistently related to student achievement. In addition, the correlation between homework and
student achievement is reported as strong at secondary school level, moderate at lower secondary
school level, and weak at elementary school level. The optimal time for homework is noted to be in
the range of one to 10 hours per week for secondary school and one to 5 hours per week for

elementary school (Cooper & Valentine, 2001).

Homework is also known to have both positive and negative effects on student outcomes. The
positive effects of homework comprised immediate student achievement and learning, long-term
academic benefits, non-academic benefits (e.g., self-discipline), and parental and family benefits
(Cooper, et al., 2006). Drawing on a range of studies on interaction between homework and parents’
involvement, Hoover-Dempsey (2001) noted that homework engages parents in their children’s
studies as follows: providing study rooms, role modelling study habits, offering instructions and
reinforcements, and facilitating self-regulated learning skills. Homework is also known to facilitate
peer-learning (Epstein & VanVoorhis, 2001). On the other hand, satiation effects, parental
interference, cheating, denial of leisure time and access to community activities, and widening the
achievement gap between high and low achievers are reported as some negative effects of homework
(Cooper, et al., 2006). Homework is also reported to accentuate social inequities, with students from

low SES families unfairly challenged by their homework because of dissimilarities in their home and
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instructional languages or because of non-availability of educational resources at their home (Brock,
et al., 2007; Cooper, 1989).

In summary, because homework has a range of positive and negative effects on student outcomes,
using it as a variable in a national educational assessment model has the potential to provide useful

findings to students, teachers, and schools.

3.4.1.11 Information and Communications Technology (ICT)

Lim (2002, p. 412) conceptualized ICT as *“a mediational tool, incorporated within learning
environments with authentic goals and purposes for students, and settings that are explicitly
interpreted with other experiences of knowing and understanding as they get organised at other
times”. Ruthven, Hennessy, and Brindly (2004) aptly claimed that ICT as a mediational tool can

expand beyond ICT- specialist courses and projects to everyday practice of mainstream schooling.

Researchers have reported a range of positive influences of ICT on student outcomes. ICT is known
to add expediency and productivity to students’ work, foster students’ independence from teachers,
encourage peer learning among students, broaden students’ information resource base, and maintain
the currency of students’ learning activities (Ruthven, et al., 2004). ICT is also reported to improve
students’ self-regulated learning strategies (llomaki & Rantanen, 2007; Lim, 2002). These findings
are corroborated by the results from TIMSS and PISA that reported positive correlation between
students’ use of ICT and their academic achievement level (Mullis, et al., 2008; OECD, 2004a).

Besides its association with student outcomes, ICT is also associated with teaching pedagogies.
Drent & Meelison (2008) reported that the use of ICT by teacher educators is positively influenced
by student-oriented pedagogical approaches, positive ICT attitudes, computer experience, and

personal entrepreneurship; indicating the potential of ICT to drive student-oriented teaching.

Investment in ICT is also reported to be on the rise because of its diverse roles. Automating routine
jobs, facilitating timely and competent participation in labour markets, enhancing opportunities for
life-long learning, improving teaching and learning, and developing transparency, accountability, and
efficiency are some roles of ICT that attract countries to invest in it (OECD, 2005b). The underlying
reason for investment in ICT is its potential to be an indispensible tool for successfully coping up
with the twenty-first century world of information and knowledge economies. However, Pelgrum
(2001) noted that much has to be learnt about the ways in which ICT is pursued by schools and
systems.

Given the importance of ICT in education as above, knowledge about how ICT is used by students,

teachers, and principals will shape ICT-related policy decisions. One way of obtaining such
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knowledge is by including ICT as a variable in a national educational assessment model such as the

one that this study seeks to develop for Bhutan.

3.4.1.12 Classroom Management

Classroom management is a common topic that features in pre-service teacher preparation courses
and in in-service professional development programmes. Classroom management is widely studied in
terms of teacher and student behaviours and physical arrangement of the classroom (Doyle, 1980;
Marzano, 2003a, 2003b; Simonsen, Fairbanks, Briesch, Myers, & Sugai, 2008).

Effective classroom management is known to increase student outcomes. Cothran, Kulinna, and
Garrahy (2003) claimed that an effective classroom is indispensible for a safe and functional class,
and for all other teaching and learning activities in a class to be successful, indicating the role of
classroom management in student achievement. Marzano (2003a) also reported effective classroom

management as a correlate of greater student engagement and higher student achievement.

Researchers have identified various features of classroom management. In his meta-analysis of
studies on classroom management, Marzano (2003a, p. 8) identified four general elements of
effective classroom management: “rules and procedures, disciplinary interventions, teacher-student
relationships, and ‘mental set’, noting that an effective classroom management is most likely when
all four components function in concert. Simonsen et al. (2008, p. 352) identified five categories of
empirically-supported critical features of effective classroom management: “physical arrangement of
classroom; structure of classroom environment; instructional management; procedures designed to
increase appropriate behaviours; and procedures designed to decrease inappropriate behaviours”.
They also presented practices that indicate the existence of their five critical features of classroom

management as shown in Table 3.6.

Table 3. 6. Effective Classroom Management Practices
Five Empirically-supported Evidence-based Practices
Critical Features of Effective
Classroom Management

Maximise Structure and High classroom structure (e.g., amount of teacher directed
Predictability activity)

Physical arrangement that minimises distractions (e.g., walls,
visual dividers) and crowding

Post, Teach, Monitor, and Post, teach, review, and provide feedback on expectations

Reinforce Expectations ) o
Active supervision

Actively engage students in Rate of opportunities to respond
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observable ways Response cards

Direct instruction

Computer assisted instruction
Class peer tutoring

Guided notes

Use a Continuum of Strategies | Specific/contingent praise
to Acknowledge Appropriate

Behaviours Class-wide group contingencies

Behavioural contracting

Token economies

Use a Continuum of Strategies | Error corrections
to Respond to Inappropriate

Behaviours Performance feedback

Differential reinforcement

Planned ignoring plus contingent praise and/ or instruction of
classroom rules

Response cost

Time out from reinforcement

Simonsen et al. (2008) authoritatively stated that teachers who are knowledgeable of, and report
practising 80% of, the classroom management practices depicted in Table 3.6 are more likely to
achieve effective classroom management than their colleagues who report practising less than 60%

of the same.

Like the above features of effective classroom management, researchers have also identified ways of
achieving effective classroom management from the perspectives of students and teachers. Students
are known to perceive classroom management as effective when they experience announced and
clearly consistent standards for expectations and consequences, and caring and respectful
relationships with their teachers (Cothran, et al., 2003). Similar to the students’ perception of
effective classroom management, teachers equate effective classroom management with consistent
classroom rules, providing reinforcements for appropriate behaviours, responding to class disruption,
and dealing with chronic classroom offenders (Akin-Little, Little, & Laniti, 2007; Emmer, Evertson,
Sandford, Clements, & Worsham, 1984, Little & Akin-Little, 2008). Drawing on Stage and Quiroz’s
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(1997) meta-analysis of the literature on interventions designed to decrease disruptive classroom
behaviours, Marzano (2003a, 2003b) identified four disciplinary techniques: reinforcement,
punishment, combination of reinforcement and punishment, and no immediate consequence. The
effect sizes of these four disciplinary techniques reported by Stage and Quiroz (1997) are shown in
Table 3.7.

Table 3. 7. Four Disciplinary Techniques to Improve Classroom Management

Intervention Average Effect Size | Number of Effect sizes SD
Reinforcement -0.86 101 0.58
Punishment -0.78 40 0.47
Reinforcement and punishment -0.97 12 0.89
No immediate consequence -0.64 70 0.54

An immediate inference from Table 3.7 is that while the disciplinary technique involving both
reinforcement and punishment is most effective, the technique of no immediate consequence is least
effective. This implies that students need to be appraised of their appropriate and inappropriate

behaviours by providing relevant reinforcements and punishments.

In summary, effective classroom management is indispensible for effective and meaningful teaching
and learning to occur in classroom. Therefore, it is essential that policy-makers and other
stakeholders in a nation’s education system are informed on their teachers’ knowledge and skills of
effective classroom management, and use such information to develop effective educational
interventions. By including classroom management as a variable in a national educational assessment
model, teachers’ knowledge and skills of effective classroom management can be evaluated, and the

resulting information can be used to guide policy decisions and educational interventions.

3.4.1.13 School Climate

School climate is broadly defined as the collective beliefs, values, and attitudes that influence
interactions between students, teachers, and administrator, resulting in a set of parameters of
acceptable behaviours and norms for schools (Hoy & Hannum, 1997; Koth, Bradshaw, & Leaf,
2008). In other words, school climate is a multi-dimensional concept, with the assumption that an
enabling school climate of an orderly respectful atmosphere could lead to higher student achievement
(Brand, Felner, Shim, Seitsinger, & Dumas, 2003; Marzano, 2001; Scheerens, 1990, 1997, 2000;
Scheerens, Glass, & Thomas, 2003).
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Meta-analytic studies of school effectiveness have shown that school climate is positively correlated
with student achievement (C. S. Anderson, 1982; Marzano, 2001; Sammons, et al., 1995; Scheerens,
2000). Other independent studies also reported evidences of correlation between school climate and
student achievement (Brand, et al., 2003; Hoy & Hannum, 1997; Macneil, Prater, & Bush, 2007;
Mullis, et al., 2008; OECD, 2004a). School climate is also associated with other student outcomes.
School climate is linked to: student engagement (Finn & Voelkl, 1993); student misconduct,
aggression, and behavioural problems (Wilson, 2004); and drug abuse and delinquent behaviour
(Battistich & Hom, 1997; Battistich, Solomon, Kim, Watson, & Schaps, 1995). These findings
underscore a range of influences of school climate on students and their growth trajectories,

including academic achievement.

School climate is malleable, and knowing the factors that change it will help schools to make it more
conducive to teaching and learning. Structured rules and regulations, punishment and reward system,
absenteeism and drop-out, good conduct of pupils, and achievement orientation are reported as
predictors of school climate (Marzano, 2001; Scheerens, et al., 2003). In addition, Koth et al. (2008)
reported school size, teacher turnover, teacher behaviours, class size, concentration of students with

behavioural problems, and students’ race and gender as correlates of school climate.

Given that school climate has a wide range of influences on student outcomes, it is desirable to
incorporate school climate as a variable in a national educational assessment model. Data on school
climate can provide a valuable insight into the overall orderliness or ‘temperature’ of schools so that

appropriate interventions can be developed if necessary.

3.4.2 Educational Effectiveness Variables at Classroom-Level

The following educational effectiveness variables at classroom-level are examined in this section:
professional development; appraisal and feedback; and teaching effectiveness components. Other
classroom-related variables like self-efficacy, classroom management, school climate, homework,
and ICT have already been examined in earlier sections, or in the case of teacher demographics will

be examined in a later section as part of school resources

3.4.2.1 Professional Development

The OECD (2009a, p. 49) defines professional development as “activities that develop an
individual’s skills, knowledge, expertise, and other characteristics as a teacher”. The activities
include course/workshops, education conferences or seminars, qualification programmes, observation
visits to other schools, participation in a network of teachers, individual or collaborative research,
and mentoring or peer observation and coaching. These activities can occur in a formal or an

informal setting.
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Professional development helps teachers enhance their content knowledge and develop their teaching
strategies and skills, thereby making it an essential component of systemic reform to develop
teachers’ capacity to teach to high standards. Researchers generally agree that professional
development focussed on specific instructional practices increases teachers use of those practices in
the classroom (Desimone, Garet, Yoon, & Birman, 2002; Yoon, Garet, Birman, & Jacobson, 2006).
Starkey et al. (2009) noted that professional development also supports major educational changes
and reforms that have an impact on teaching practice, indicating the significance of professional

development in educational interventions.

Researchers increasingly agree on emerging characteristics of high quality professional development.
A high quality professional development: is content-oriented and focussed on how students learn
content; provides teachers with in-depth, active learning opportunities; provides teachers with
opportunities to engage in leadership roles; has the collective participation of groups of teachers from
the same school, grade, or departments; and is relevant to teachers’ goals and teaching experiences
(Desimone, et al., 2002; Starkey, et al., 2009; Wayne, Yoon, Zhu, Cronon, & Garet, 2008; Yoon, et
al., 2006).

Given that professional development affects teachers’ instructional practices and supports major
educational reforms and that certain characteristics have to be met for professional development to be
effective in its purposes, the incorporation of professional development in a national educational
assessment model will provide valuable insight into the patterns of teachers’ participation in such
professional development. This insightful knowledge can assist policy makers in planning

professional development programmes for Bhutanese teachers.

3.4.2.2 Appraisal and Feedback

The OECD (2009a, p. 141) states that “teacher appraisal and feedback occurs when a teacher’s work
is reviewed by either the school principal, an external inspector or the teacher’s colleagues”. Teacher
appraisal and feedback are commonly viewed as a mechanism for encouraging professional learning
and growth in teachers, identifying opportunities for additional support for teachers, and providing a
measure of accountability with the view to fostering sustained teacher development (Ministry of
Education, 2010).

The OECD (2009a) reported that teacher appraisal and feedback have a strong positive influence on
teachers and their work, with the influences resulting in job satisfaction, job security, and high

standard teaching practices among teachers.

Considering that teacher appraisal and feedback are a part of the education system in many countries,

including Bhutan, knowledge about how teacher appraisal and feedback are conducted in schools is



CONTEXTUAL VARIABLES 75

essential for policy makers. Smith (1995) reported that the effectiveness of a teacher appraisal and
feedback system depends on organizational commitment, adequate resources, identifying and
communicating appraisal areas, consistency of good practice, opportunities for adequate follow up,
and positive views on the outcomes of the appraisal. Similarly, other researchers suggest that teacher
appraisal should focus on teacher development rather than focussing on teacher accountability and
that the purposes of teacher appraisal should be clearly identified (Casey, Gentile, & Biger, 1997;
Gratton, 2004).

A national educational assessment programme can provide information about the state of teacher
appraisal and feedback in schools. A national educational assessment programme can also collect
teachers’ perspectives of their appraisal and feedback. Such information has the potential to help
policy makers in improving teacher appraisal and feedback systems to enhance their impact on better
teaching and learning in schools, making teacher appraisal and feedback a desirable variable for a

national educational assessment model.

3.4.2.3 Teaching Effectiveness Components

Researchers in teaching effectiveness have sought to identify the most effective teaching
components, but concluded that there is no particular instructional strategy that works best across all
situations and all domain-specific knowledge (Harris, 1998; Marzano, et al., 2000). Consequently,
researchers have identified generic instructional strategies that are associated with effective teaching
and learning when used together, depending on the classroom situation and domain specific
knowledge (Harris, 1998).

Teachers’ knowledge of different instructional variables and their ability to use them effectively
during lesson sessions is widely purported to enhance student learning (Marzano, et al., 2000;
Sammons, et al., 1995; Seidel & Shavelson, 2007). In addition, Marzano (2003b) convincingly notes
that expert teachers learn a range of instructional strategies together with the knowledge of using
them in the manner that drives effective student learning.

Fraser et al. (1987, p. 157) identified 26 instructional variables associated with effective teaching and
learning in their classic synthesis of educational productivity research studies published between
1970 and 1987. These instructional variables are listed in Table 3.8.
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Table 3. 8. The Fraser List of Teaching Variables with Effect Sizes

Instructional Variable Effect Size Instructional Variable Effect Size
Reinforcement 1.17 Individualized mathematics 0.32
Acceleration 1.00 New science curricula 0.32
Reading training 0.97 Teacher expectations 0.31
Cues and feedback 0.97 Computer assisted instruction 0.28
Science mastery 0.81 Sequenced lessons 0.24
Cooperative programs 0.76 Advanced organizers 0.24
Reading experiments 0.60 New mathematics curricula 0.23
Adaptive instruction 0.57 Inquiry biology 0.18
Tutoring 0.45 Homogeneous groups 0.16
Individualized science 0.40 Programmed instructions 0.10
Higher-order questions 0.35 Class size -0.03
Diagnostic prescription 0.34 Mainstreaming -0.09
Individualized instruction 0.33 Instructional time -0.12

Fraser et al. (1987) plausibly inferred from the effect sizes shown in Table 3.8 that effective teaching
and learning is the combined result of several factors, not as a result of any single factor. For
instance, an effect size of approximately 3.8 is reported when all the instructional variables, as listed
in Table 3.8, are used simultaneously (Fraser, et al., 1987, p. 160). Mainstreaming and class size have
small effect sizes and are negative, implying that their influence on student outcomes will result in a
small negative return. These will also normally require more teachers and more classrooms, and may

draw more money and effort from the factors with large effects (Fraser, et al., 1987).

Scheerens and Bosker (1997, p. 305), in their research synthesis of school effectiveness studies,
identified eight instructional variables associated with effective teaching and learning. These eight

variables are listed in Table 3.9.
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Table 3. 9. The Scheerens List of Eight Instructional Variables with Effect Sizes

Instructional Variables Effect Size
Reinforcement 0.58
Feedback 0.48
Cooperative learning 0.27
Differentiation/adaptive instruction 0.22
Time on task/homework 0.19
Structured teaching 0.11
Opportunity to learn 0.09
Homework 0.06

In Table 3.9, reinforcement has the highest effect size and homework has the lowest effect size. A

plausible explanation for the observed differences in effect sizes is that the instructional variables

that are closer to the operating core of learning and instruction have greater impact on student

outcomes than the distal instructional variables that do not influence the immediate interactive

experience of students (Scheerens & Bosker, 1997).

Marzano (2001, p. 63), in his synthesis of the studies on teaching effectiveness from the past 40

years, identified nine instructional variables that he considered as the most effective teaching

variables in optimizing student learning. Also, the same instructional variables are revisited by

Marzano (2003b, p. 80) in his more recent synthesis of the studies on school effectiveness from the

past 35 years. These instructional variables are listed in Table 3.10.

Table 3. 10. The Marzano List of Nine Instructional Variables with Effect Sizes

Instructional Variable Effect Size Standard Deviation
Identifying similarities and differences 1.61 0.30
Summarizing and note taking 1.00 0.50
Reinforcing effort and providing recognition 0.80 0.35
Homework and practice 0.77 0.36
Non-linguistic representations 0.75 0.40
Cooperative learning 0.73 0.40
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Setting goals and providing feedback 0.61 0.28
Generating and testing hypotheses 0.61 0.79
Activating prior knowledge 0.59 0.26

In Table 3.10, the instructional variables differ in their effect sizes, highlighting the absence of a

single instructional strategy that is capable of working equally well in all situations. Further,

Marzano et al. (2000) noted that the effectiveness of instructional strategies are mediated by prior

student knowledge, teachers’ knowledge and skill to apply the instructional strategies effectively, and

contextual factors such as class size and grade level.

Seidel and Shavelson (2007, p. 473), in their meta-analytic study of teaching effectiveness studies of

the past 10 years, identified seven instructional variables which are associated with effective teaching

and learning. These variables are listed in Table 3.11.

Table 3. 11. The Seidel List of Seven Teaching

Variables with Effect Sizes

Instructional Variable All Learning Motivational- Cognitive
Outcomes Processes Affective
Effect Size | Effect Size Effect Size Effect Size
Time for learning 0.04 0.14 0.12 0.03
Organization of learning 0.01 0.01 0.06 0.00
Social context 0.04 -0.03 0.01 0.05
Goal setting and orientation 0.03 0.09 0.07 0.02
Execution of learning
activities
Social/direct experiences 0.01 0.11 0.13 0.00
Basic processing 0.02 0.05 0.08 0.01
Domain-specific processing 0.21 0.16 0.21 0.22
Evaluation of learning 0.01 0.00 0.02
Regulation/monitoring 0.02 0.05 0.08 0.01
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A plausible inference from Table 3.11 is that while domain specific activities have the highest
teaching effect on student outcomes, the teaching effects differ across different student outcomes.
This underlines the inclination of researchers in teaching effectiveness to concentrate more on global
aspects of teaching and studying teaching patterns in preference to focussing on a particular teaching
strategy (Seidel & Shavelson, 2007). In addition, salient in Table 3.11 is the consistently small
effects of individual teaching variables. A plausible explanation offered by Seidel and Shavelson
(2007) for this observation is the aggregation of effect sizes over different teaching variables and
student outcomes. For instance, the effects on cognitive outcomes are consistently lower than the
effects on the other two outcomes, indicating that the “overall low effect sizes are due to low effects

of teaching on cognitive outcomes” (Seidel & Shavelson, 2007, p. 472).

Hattie (2009), in his study of 31 meta-analyses, reported an average effect of d= 0.49, SE=0.049 of
teacher-related factors on student achievement, indicating that a one standard deviation increase in
teacher effectiveness should increase student achievement gains by about one-half of a standard
deviation. Table 3.12 shows the various teacher-related factors and their corresponding effect sizes as
reported by Hattie (2009, p. 109).

Table 3. 12. The Hattie List of 10 Teacher-Related Factors with Effect Sizes

Teacher-Related Factors Effect Size Standard Deviation

Teacher effects 0.32 0.020
Teacher training 0.11 0.044
Microteaching 0.88 -
Teacher subject matter knowledge 0.09 0.016
Quality of teaching 0.44 0.060
Teacher-student relationships 0.72 0.011
Professional development 0.62 0.034
Expectations 0.43 0.081
No labelling students 0.61

Teacher clarity 0.75

Total 0.49 0.049
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As shown in the Table 3.12, except for teacher effects and teacher training, all teacher-related factors
have high effect sizes, indicating their potential to influence student achievement. The effect size of
teacher effects is medium and that of teacher training is small. Hattie (2009) attributed the medium
effect size of teacher effects to a difference in school SES with teacher effects being much larger in
low SES schools than in high SES schools. Likewise, the lack of common standards for teacher
education, little use of research-based knowledge in teacher education, and high propensity of student
teachers to revert to the teaching approaches of their favourite teachers from their own school days

are emphasized as some reasons for low effect size of teacher training.

In summary, instructional components have effect sizes ranging from mild to strong. By
incorporating teaching variables in a national educational assessment model, data can be collected on
these variables for informing policy decisions and for developing interventions to maximise student

outcomes.

3.4.3 Educational Effectiveness Variables at School-Level

The following educational effectiveness variables at school-level are examined in this section: school
policies and practices related to school admittance, within school ability grouping; school autonomy;
parental involvement; educational leadership; and school resources. School climate, as an educational
effectiveness factor at school-level has been examined in the section on educational effectiveness
factors at student-level. Similar to educational effectiveness factors at student-and classroom-levels,
educational effectiveness factors at school-level are examined in terms of their association with

student achievement and contribution to overall quality education.

3.4.3.1  School Policies and Practices related to School Admittance

School admittance policies are commonly grouped into residence-oriented, grade-oriented, and a
hybrid of the two (OECD, 2007a; Soderstrom & Uusitalo, 2010). Residence-oriented school
admittance policies consider students’ residential proximity to school as the main criterion for
admitting students into the school, while grade-oriented school admittance policies consider students’

grades as the main criterion for the same purpose.

These school admittance policies and practices influence student achievement, school choice, student
mobility, and social segregation (OECD, 2007a; Soderstrom & Uusitalo, 2010). Residence-oriented
admittance policies segregate students in terms of their SES and neighbourhood, widening the gap
between high- and low-performing schools because of limited student mobility from one
neighbourhood school to another (Soderstrom & Uusitalo, 2010). On the other hand, grade-oriented
school admittance policies facilitate student mobility from one school to another school as

determined by their academic grade, enabling high-performing students to move from low-



CONTEXTUAL VARIABLES 81

performing schools to high-performing schools. Grade-oriented school admittance policies also
facilitate school choice for both parents and students. However, grade-oriented school admittance
policies can result in segregation of fast learners from slow learners with the former attending high-
performing schools and the latter attending low-performing schools (Soderstrom & Uusitalo, 2010).
Similarly, grade-based school admittance policies are also known to widen the gap between families
along their SES profiles, with the families of higher SES profiles living in or moving to places where
high-performing schools are located. Open school admittance policies are known to enhance student
achievement, student and teacher relationships, and student satisfaction at school (Cullen, Jacob, &
Levitt, 2005; Gibbons, Machin, & Silva, 2008; Lavy, 2010). This is particularly the case for students

in high-performing schools.

In summary, school admittance policies are associated with student achievement, school choice,
student mobility, and social segregation. Therefore, it has high stakes implications for parents and
students, which makes it desirable to consider as an educational effectiveness variable in a national

educational assessment model.

3.4.3.2 School Policies and Practices related to Within School Ability Grouping

Ability grouping is a way of assigning students to a homogeneous group, with the group
homogeneity determined by students’ academic performance as measured by their examination
scores or classroom performance. Ability grouping has been a subject of much debate among
educationists, with some arguing that grouping students into a homogeneous group enables
teachers to tailor their instructions to the group, some arguing that a heterogeneous grouping
facilitates peer learning among students of different abilities, and some arguing that homogeneous
ability grouping causes educational inequity among various student subgroups (Betts & Shkolnik,
2000; Gamoran, 1992; Hanushek & Wobmann, 2006; Hattie, 2009; Slavin, 1990).

Similar to the debate on its role in facilitating tailored classroom instruction and disabling peer
learning, the relation of ability grouping with student achievement is inconclusive. Betts and
Shkolnik (2000) found little difference in the average mathematics achievement growth of students
in the schools that practised ability grouping and the schools that did not, and they attributed the
absence of difference to the usage of school resources. Betts and Shkolnik (2000) observed similar
allocation of school resources (teacher education, teacher experience, and class size) between
schools that claimed to practise ability grouping and those that claimed not to practise ability
grouping. Besides its lack of a consistent positive relationship with student achievement, ability
grouping at school level is reported to exacerbate educational inequality between various student
subgroups (Gamoran, 1992; Hanushek & Wobmann, 2006; Hattie, 2009).
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Considering the inconclusive nature of the relation between ability grouping and student
achievement, it will be of interest to stakeholders in the Bhutanese education system to know how
schools practise ability grouping. Such knowledge has the potential to assist the stakeholders in
developing educational interventions that maximise the positive effect of ability grouping, making
ability grouping a desirable educational effectiveness variable in a national educational assessment

model.

3.4.3.3 School Policies and Practices related to Autonomy

School autonomy entails the responsibilities devolved to schools by central educational authorities to
improve the quality of education. Researchers trace the emergence of school autonomy in the ideals
of democratic participation by stakeholders in school activities and efficient management of school
funds, human resources, and school curriculum (Caldwell, 2005; Eurydice, 2007; Grauwe, 2005;
Maslowski, Scheerens, & Luyten, 2007; West, Allmendinger, Nikolai, & Barham, 2010).

The relation between school autonomy and student achievement is reported to be inconclusive,
though schools with more autonomy are known to perform better than schools with less autonomy
(Fuchs & Wobmann, 2007; Maslowski, et al., 2007; OECD, 2010; West, et al., 2010; Wobmann,
2007). Maslowski et al. (2007) reported that schools’ autonomy in personal management resulted in
improved reading literacy, but stated that the improvement disappeared when student composition
was considered. Grauwe (2005), acknowledging the inconclusive relation between school autonomy
and student achievement, suggested that school autonomy should be supported by strategies to
develop capacities of schools, principals, teachers, and communities with clear foci on quality
improvement and concern for equity for it to be effective. School autonomy is also more positively
related to student achievement in education systems that have national examinations (Fuchs &
Wobmann, 2007; Wobmann, 2007).

In summary, considering the confusion surrounding the relation between school autonomy and
student achievement, data on how school principals and teachers view various levels of autonomy in
their responsibilities have potential to guide policy decisions related to school autonomy and so

would be a desirable variable in the national educational assessment model.

3.4.3.4 School Policies and Practices related to Parental Involvement

Parental involvement in their children’s education is increasingly viewed as a family educational
resource input to improve student outcomes (Fan & Chen, 2001; Hoover-Dempsey & Sandler, 1997;
Jeynes, 2003; Yan & Lin, 2005). Grolnick and Slowiaczek (1994) described three types of parental
involvement in children’s education: behaviour (e.g., participation in activities in school and at

home); cognitive-intellectual (e.g., providing intellectually stimulating resources); and personal (e.g.,
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knowing about their child’s activities and preferences and general knowledge of this area). Epstein
(1995) described six types of parental involvement: parenting practices at home; school-home
communication; volunteering to undertake school activities, involvement in learning at home;
involvement in school decision-making; and collaborating with the wider community. Hoover-
Dempsey and Sandler (1995) presented a five-level model of parental involvement in children’s
education: parental decision to be involved in their children’s education; parents’ choice of
involvement forms; mechanisms through which parental involvement influences children’s learning
outcomes; tempering/mediating variables; and child/student outcomes. Because some dimensions are
common in the definitions, parental involvement in this thesis is defined as a complex construct, with
dimensions as described by Epstein (1995), Hoover-Dempsey and Sandler (1995), and Grolnick and
Slowiaczek (1994).

Parental involvement improves student outcomes. A number of studies reported a positive
relationship between parental involvement and student achievement, with the relation being stronger
at the elementary school level than the secondary school level (Bowen & Lee, 2006; Driessen, Smit,
& Sleegers, 2005; Fan & Chen, 2001; Grolnick, Benjet, Kurowski, & Apostoleris, 1997; Grolnick &
Slowiaczek, 1994; Izzo, Weissberg, Kasprow, & Fendrich, 1999; Jeynes, 2003, 2005, 2007; Simon,
2001, 2004; Yan & Lin, 2005). The strong relation at the elementary school level is attributed to the
elementary school children being relatively easy to influence, less independent in terms of self-
regulated learning, and the likelihood of parents spending more time with elementary school children
(Jeynes, 2007). Parental involvement in children’s schooling is also associated with improvement in
school functioning (Izzo, et al., 1999). Corroborating this finding, the OECD (2007a) reported that
schools whose principals perceived themselves to be under pressure from parents to maintain high

academic standards tended to perform better than schools without such pressure from parents.

The relationship between parental involvement and student outcomes depends on diverse factors.
Parents’ expectations for their children’s educational achievement is a stronger correlate of student
achievement than parents’ home supervision for their children’s studies (Fan & Chen, 2001; Jeynes,
2005, 2007; Yan & Lin, 2005). Parents’ high expectations for their children’s educational
achievement, results in the parents being educationally-oriented, and in the creation of a school-like
learning environment at home (Jeynes, 2005; Yan & Lin, 2005). Parental involvement in children’s
homework through strategies such as modelling, reinforcement, and instruction to foster self-
efficacy, self-regulatory skills, and positive attitudes enhances children’s success in schools (Hoover-
Dempsey, et al., 2001). Provision of cognitive stimulation to children, avoidance of conflicts with
children, and more time spent on children’s studies by parents also improve children’s educational

achievement (Eamon, 2005).
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Parental involvement is also affected by parents’ capacity to engage in children’s learning. Hoover-

Dempsey and Sandler (1995) identified the following as the factors of parental involvement: parents’
role construction; parents’ personal sense of efficacy for helping children; parents’ reaction to
opportunities and demands by children and schools; parents’ curriculum domain specific skills and
knowledge; parents’ modelling, reinforcement, and instruction; parents’ use of developmentally
appropriate involvement strategies and the fit between parents’ involvement actions and school
expectations; and parental demands on time and energy. Parents’ demographics (SES, one-parent,
and dual-parent), parent-child characteristics (parent attitudes and child difficulty), family context
(difficult context and social support), school outreach programs, and communication network
between school and parents also influence parental involvement in children’s education (Desimone,
1999; Grolnick, et al., 1997; Jeynes, 2003, 2007; Ritblatt, Beatty, Cronan, & Ochoa, 2002; Simon,
2001, 2004).

In summary, parental involvement is an effective and powerful family educational resource to
improve children’s success in schools. The effectiveness of parental involvement and its influence on
children’s education can be increased by promoting the factors that enhance both parental
involvement and their influences. Therefore, the incorporation of parental involvement as a variable
in a national educational assessment model will assist parents, teachers, principals, educational
policy-makers, and other stakeholders in education to make informed decisions and interventions

regarding parental involvement.

3.4.3.5 Educational Leadership

Researchers in educational leadership are supportive of the common belief that educational leaders
play a significant role in determining the course of school effectiveness and student outcomes
(Hallinger & Heck, 1996; Leithwood & Jantzi, 1990). However, because of the difference in
conceptual and operational definitions of educational leadership, researchers have various conflicting
conclusions about its relation to student achievement (Hallinger, 1994; Hallinger & Heck, 1998;
Witziers, Bosker, & Kruger, 2003).

Two competing models of educational leadership are widely reported in the literature: instructional
leadership (Hallinger, 1989, 2003; Scheerens, et al., 2003) and transformational leadership
(Hallinger, 2003; Leithwood & Jantzi, 1990, 2005). Hallinger (1989, 2005) conceptualized
instructional leadership as having the following three broad dimensions: defining the school mission;
managing the instructional program; and promoting the school learning climate. Marks and Printy
(2003) summarised the downside of traditional instructional leadership as being paternalistic, archaic
and dependent on docile followers which contradict the idea of teacher professionalization (e.g.,
enabling teachers to play informed and active roles in schooling). However, when teacher
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commitment, engagement, and competence are low, traditional instructional leadership is seen as an
effective leadership model insomuch as it aids in monitoring the teachers (Marks & Printy, 2003). In
their review of transformational school leadership research published between 1996 to 2005,
Leithwood and Jantzi (2005) identified the following three broad clusters of transformational
leadership: setting direction (setting shared vision, group goals, high performance expectations);
helping people (providing individualised support; intellectual stimulation, and modelling key values
and practices); and redesigning the organization (building collaborative cultures, creating structures
to foster collaboration and building better relationships with parents and community). While the
transformational leadership model is reported as more popular than the instructional leadership
model among schools (Hallinger, 2003; Leithwood & Jantzi, 2005), the combination of the two is
reported to have a greater positive effect on school effectiveness as they complement each other
(Marks & Printy, 2003). Also, Scheerens et al. (2003, pp. 264-269) conceptualized educational
leadership as a complex construct, with ‘general leadership” and ‘instructional leadership’ as the two
underlying dimensions. Scheerens et al. (2003) noted that their concept of educational leadership
subsumes other variants in the educational leadership debate and that the concept is strongly related

to school effectiveness.

Drawing on Pitner’s (1988) work, Hallinger and Heck (1998) used the following leadership models
to review the literature published between 1980 and 1995 on the relation between educational
leadership roles and student outcomes: the direct-effects model; the antecedent-effects model; the
mediated-effects model; the reciprocal-effects model; and the moderated-effects model. These
approaches of studying the association between educational leadership and student outcomes indicate
the difficulty of disentangling the pervasive influences of educational leadership in determining the
course of school effectiveness. Given such complexities, researchers highlight the need to use these
different approaches to study the relation between educational leadership and student outcomes
(Hallinger & Heck, 1996, 1998; Maeyer, Rymenans, Petegem, Berg, & Rijlaarsdam, 2007; Marks &
Printy, 2003; Witziers, et al., 2003). To illustrate this point, eight case studies of successful principals
are summarized in Table 3.13. Table 3.13 depicts states, number of schools involved in the case
studies, countries, the researchers who conducted the case studies, and leadership behaviours.

Table 3. 13. Leadership Behaviours of Eight Successful Principals

State (Schools), Country, and Source Leadership Behaviours
Virginia (12), USA, (Crum & Developing personnel and facilitating relationship; Sharing
Sherman, 2008) responsibility through delegation and team empowerment;

Recognizing accountability; Establishing communication
and rapport; Facilitating instruction; Managing change
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Tasmania (5) and Victoria (9),
Australia, (Gurr, Drysdale, &
Mulford, 2005)

Understanding school contexts and situations; Principal’s
values and beliefs; Providing individual support; Building
individual capacity; Building school capacity; Developing
shared vision and direction; Focussing on school
outcomes; Monitoring; Transformation; Recognizing
personal characteristics; Styles of leadership; Providing
leadership support in teaching and learning

England (10), Britain, (Day, 2005)

Emphasizing moral purpose and social justice; High
organizational expectation for learning outcomes;
Developing identity, trust, and passionate commitment

Western New York (7), USA,
(Jacobson, Johnson, Ylimaki, &
Giles, 2005)

Setting direction; Developing people; Redesigning
organization; Establishing clear accountability principles;
Developing caring principles; Developing learning
principles

North Denmark (2), Denmark, (Moos,
Krejsler, Kofod, & Jensen, 2005)

Using clear communication strategies; Focusing on student
learning; Creating democratic conditions; Sharing
leadership responsibilities; Providing feedback and
appraisals

Norway (12), Norway, (Moller et al.,
2005)

Adopting learning-centred approach; Adopting team-
centred leadership; Using skilful balancing
actions/negotiations

Sweden (3), Sweden, (Hoog,
Johansson, & Olofsson, 2005)

Using school culture and structure as foundations for new
interventions

Shanghai (2), China, (Wong, 2005)

Developing positive expectation; Developing opportunities
for success; Providing positive feedback; Developing self-
evaluation; Using school strengths as foundations for new

interventions; Respecting individual needs

Table 3.13 shows that while leadership behaviours differ among countries, the behaviours comprise

the combined components of instructional and transformational leadership. The differences in

leadership behaviours among countries indicate the influences of the school contexts (e.g., school

culture and climate) on leadership behaviours and the difficulty of standardizing leadership

behaviours across schools.

Notwithstanding the complexities of studying the leadership effects on student outcomes, researchers

have reported a consistent relationship between leadership and student outcomes. The meta-analytic

study of 37 research papers published between 1986 and 1996 on the relationship between

educational leadership and student achievement showed that they are correlated (Witziers, et al.,
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2003). In their review of the research literature published during the period from 1980 to 1995 on the
relationship between principal leadership and student achievement, Hallinger and Heck (1996, 1998)
reported that school principals exercise a measurable, but mostly indirect influence on school
effectiveness and student achievement. Hallinger (2005) reiterated the same finding in his recent
study of the empirical evidences about the effects of instructional leadership on student outcomes.
Also, in concert with Hallinger (2005), Leithwood and Jantzi (2005) reported that school leadership

has significant, but indirect effects on student achievement and student engagement in school.

In summary, educational leadership is widely accepted as an influential factor that determines school
effectiveness, though its effects on student outcomes are often assessed indirectly. With educational
leadership used as a variable in a national educational assessment model, information about the
relationship between leadership behaviours and student outcomes could be processed from the

national education assessment data for use in developing relevant educational interventions.

3.4.3.6 School Resources

The relationship between school resources and student achievement has been widely studied by
researchers since Coleman et al.’s (1966) classic report Equality of Educational Opportunity. The
research in the area of school resources and student outcomes has identified teacher ability, teacher
education, teacher experience, teacher salary, teacher-pupil ratio, per-pupil expenditure, and school
size as school resources which correlate with student outcomes (Greenwald, et al., 1996; Hanushek,
1997; Hedges, et al., 1994; Marzano, 2001; Scheerens, 2000; Wayne & Youngs, 2003; Wenglinsky,
2002). Barber and Mourshed (2007, p. 16), in their study of the world’s best performing schools,
authoritatively noted that “the quality of an education system cannot exceed the quality of its
teachers”. This statement underscores the superordinate nature of teacher quality over all other

educational resources.

Coleman et al. (1966) reported that 10% of the variance in student achievement was explained by
school resources. In general, Mullis et al. (2008) reported that students in the schools that were
unaffected by the lack of resources had higher average achievement than students in the schools that

were affected by the lack of resources.

Scheerens, Glass, and Thomas (2003) assert that school resources are malleable, indicating that the
resources can be developed through appropriate policy interventions. Therefore, information about
how resources are used by, and distributed to, schools has to be available. One of the ways to get
such information is to use the measures of school resources as variables in a national educational
assessment model. Such information would help policy-makers and other stakeholders design

interventions for school resources.



88 CHAPTER 3

3.4.4  Educational Effectiveness Factors at Context-Level

Researchers in educational effectiveness have identified context-level educational effectiveness
factors as national educational policy, evaluation of educational policy, national education
environments, descriptive characteristics of school and its environment, and external achievement

stimuli.

Creemers and Kyriakides (2008) identified three overarching context-level educational effectiveness
factors. The first overarching factor is a national or regional policy for education. This factor refers to
the national educational policy in relation to teaching and learning. On the teaching front, a national
policy on school timetables, long-term and the short-term planning, policies on absenteeism and
drop-out, and standards for teaching are emphasised. With regard to learning, the national policy on
school curriculum is emphasized. The second overarching factor refers to the evaluation of the
educational policy. This factor emphasises the need for an ongoing evaluation mechanism for
evaluating the national education policy in terms of its effectiveness in improving teaching and
learning. The third overarching factor is the overall national education environment. This factor
relates to the support (e.g., financial, strategies, advice) provided by different stakeholders to schools,
and the expectations (e.g., achievement pressure) from the stakeholders on schools about learning

and student outcomes.

Scheerens (1992) identified the following two broad educational effectiveness factors: descriptive
characteristics of the school and school environment, and external stimuli to make schooling more
effective. The first category is related to the composition of the school population (e.g.,
disadvantaged pupils, ethnic minorities), the denomination of the school (e.g., private school, public
school, boarding school, day school), and the geographical setting of the school (e.g., rural school,
inner city school, suburban school). The second category refers to reward structures (e.g.,
privatization, deregulation, output financing), assessment-centred government policy, parental
involvement, demands made by educational consumers, and cultural values (e.g., societal

perspectives on the quality of education and the teaching profession).

The value of context-level factors identified by Creemers and Kyriakides (2008) and Scheerens
(1992) lies in their potential use as cues and references for studying national educational policy
guidelines and directives and in identifying national-level educational effectiveness factors.
Therefore, the context-level factors when used in a national educational assessment model have the
potential to generate information about the influence of national education policies on student
outcomes. Such information should help stakeholders in Bhutan’s education system to make data-

driven policy decisions and interventions, and more wisely develop evaluation plans and strategies.
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3.5 The National Educational Assessment Model with Educational Effectiveness Factors

The preceding sections identified the key educational effectiveness variables for all the levels of the
proposed national educational assessment model. This section fleshes out the proposed national
educational assessment model with the key educational effectiveness variables. The section also
describes how the proposed model will be validated by involving diverse stakeholders in the

Bhutanese education system.

3.5.1 Fleshing Out the National Educational Assessment Model with Educational
Effectiveness Factors
The proposed national educational assessment model can now be fleshed out with educational
effectiveness factors relevant to its levels. First, the model is a multi-level structure, with the
structure consisting of context-, school-, classroom-, and student-levels. Second, the model uses the
input-process-output paradigm. Third, as discussed, the model is underpinned by the assumptions of
the Integrated School Effectiveness Model and the Dynamic School Effectiveness Model. Fourth,
context-, school-, classroom-, and student-levels of the model are characterized in terms of the
educational effectiveness factors described in the literature of educational effectiveness research and
large-scale educational assessments. Figure 3.4 shows the proposed model with the educational

effectiveness factors. Tests in this model refer to high-stakes tests reviewed in Chapter 2.
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CONTEXT

National policy for education; National educational environments;
External achievement stimuli; Evaluation of educational policy

|

PROCESS

SCHOOL

School policies and practices (within school ability
grouping, school autonomy, parental involvement);
School climate; Educational leadership;

School resources

CLASSROOM
Demographic profile; Professional development;
INPUTS Appraisal and feedback; Self-efficacy; School climate; OUTPUTS
= > iti
School Effective teaching components; Homework; Tests; Cognlt_lve
Resources ICT Affective

!

STUDENT

Demographic profile (gender, age, SES); Engagement;
Motivation; Self-beliefs; Anxiety, Preferences for
learning environments; Self-regulation; Homework;
ICT; Classroom management; School climate

i Classroom Management (Climate); :

Figure 3. 4. National Educational Assessment Model Expanded

3.5.2 Validating the Proposed Model

As discussed in Section 2.6.1 of Chapter 2, a consensual approach to developing an assessment
model gives the model wider ownership as well as strengthening its validity. To accord these
attributes to the proposed model, the model was presented to a panel of key stakeholders in the

Bhutanese education system. The stakeholders comprised representatives from the Department of
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School Education, the Education Monitoring and Support Service Division, the Department of
Curriculum and Professional Support Services, the Policy and Planning Division, the Bhutan Board
of Examinations, and the Human Resource Division of the Ministry of Education. The panel, held for

two hours, was chaired by the Secretary of the Ministry of Education.

The overall view of the panel was that the proposed model would be of great use to the Ministry of
Education in evaluating the quality of the Bhutanese education system. However, as expected, some
panel members pointed out that the proposed model appeared ambitious in its scope, but noted that
the model would be able to provide a comprehensive knowledge about the quality of the Bhutanese
education system if all of its aspects could be implemented. None of the panel members differed in
their perceptions of the relevance of the model and its various educational effectiveness factors,

indicating its relevance to the Bhutanese education system.

Furthermore, the view of the panel members that the model would be useful in gauging the quality of
the Bhutanese education system is indicative of the model’s potential to drive educational
improvement programmes in Bhutan. All this indicated that the model was viewed as valid and
accepted by the key stakeholders in the Bhutanese education system.

In summary, the proposed national educational assessment model is developed by using the
Integrated School Effectiveness Model and the Dynamic Model of School Effectiveness as starting
points. The proposed model is multi-level in nature, is underpinned by the same assumptions on
which the Integrated School Effectiveness Model and the Dynamic Model of School Effectiveness
are based, and it has educational effectiveness factors commonly described in the literature on
educational effectiveness research. Table 3.14 provides a comparison of the educational effectiveness
factors of the Integrated School Effectiveness Model, the Dynamic School Effectiveness Model, and
the National Educational Assessment Model.

Table 3. 14. Comparative List of Educational Effectiveness Factors Identified by Different Models

Integrated School Dynamic School National Educational Assessment
Effectiveness Model Effectiveness Model Model
Context-Level Factors Context-Level Factors Context-Level Factors

o Achievement stimuli from | e National/regional policy | e National policy for education

higher administrative for education o Evaluation mechanism for
levels ¢ Evaluation of policy educational policy
e Development of e Educational environment | e National educational
educational consumerism; environment (e.g., educational
e Co-variables like school School-Level Factors consumerism, school category)

size, student-body o External achievement stimuli
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composition, school
category, and urban/rural
distinctions

School-Level Factors

¢ Achievement-oriented
policy

o Educational leadership

e Consensus, co-operative
planning of teachers

¢ Quality of school curricula
in terms of content
covered, and formal
structure

e Pressure for achievement;

¢ Recruitment of qualified
staff

¢ Financial and material
Characteristics of the
school

e Orderly atmosphere

¢ Evaluative potential

Classroom-Level Factors

e Time on task

e Structured teaching

e Opportunity to learn

¢ High expectations of
pupils’ progress

¢ Evaluation and monitoring
of pupils’ progress

¢ Reinforcement

¢ School policy and
evaluation of school

policy

Classroom-Level Factors

¢ Quality of teaching
(orientation,
structuring, modelling,
application,
guestioning,
assessment,
management of time,
classroom as a learning
environment)

Student-Level Factors

o Aptitude

e Perseverance

e Time on task

e Opportunity to learn
e SES

e Gender

e Ethnicity

o Personality traits
e Expectations

e Thinking style

o Subject motivation

School-Level Factors

¢ School policies and practices
¢ School climate

o Educational leadership

e School resources

Classroom-Level Factors

e Demographic profile

o Professional development

o Appraisal and feedback

o Self-efficacy

e School climate

e Classroom Management
(Climate)

o Effective teaching components

e Homework

e Tests

e ICT

Student-Level Factors

o Gender

e Age

e SES

e Motivation

o Self-efficacy

¢ Self-regulation

e Learning preferences
e Homework

e ICT

e Classroom management
e School climate

e Engagement

As shown in Table 3.14, the models have similar educational effectiveness factors. All three models
use teaching components as educational effectiveness factors at the classroom level. The proposed
national education assessment model differs from the other two models by its inclusion of ICT as an

educational effectiveness factor.
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3.6 Chapter Summary

Educational effectiveness is a field of study that seeks to explain why some schools and teachers are
more effective than others, with effectiveness being the extent to which educational processes lead to
attainment of educational goals. Over the years, educational effectiveness study has evolved into
different traditions, with later traditions claiming to be more comprehensive than their predecessors.
The evolving five traditions of educational effectiveness detailed earlier in this chapter have

contributed to the skeletal system-wide educational assessment model for Bhutan (see Figure 3.4).

The national educational assessment model for Bhutan is then fleshed out with contextual variables
and developed into a complete national educational assessment model. All contextual variables in the
national educational assessment model are related to student outcomes, and they have the potential to
contribute to quality education by assisting stakeholders in planning and implementing school
improvement programmes. In addition, the national educational assessment model is accepted by the

Ministry of the Education and other key stakeholders in the Bhutanese education system.

3.7 Chapter Conclusion

This chapter examined critically various traditions of educational effectiveness research. Drawing on
the strengths and weaknesses of individual traditions, a skeletal model of a system-wide educational
assessment model has been developed as presented in Figure 3.4. With the contextual variables of
NAEP, TIMSS, and PISA as the starting points, various educational effectiveness variables were
examined. The factors were then used in fleshing out the skeletal national educational assessment
model, resulting in a complete national educational assessment model. Further, the complete national
educational assessment model has been validated by presenting it to a panel. The panel endorsed the

model.
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Chapter 4

METHOD

4.1 Introduction

This chapter examines critically a range of research designs to identify research methods for
collecting data on the educational effectiveness factors assigned to different levels of the national
educational assessment model presented in Chapter 3. The chapter also presents a case for the most
appropriate research methods, the most relevant research instruments, and the most appropriate
sampling designs for the study. In addition, the field administrations of the research instruments,
including validity issues, and the preparation of data for analyses in the later chapters are described in
this chapter. The chapter also describes the procedures followed in calibrating the mathematics test

items, linking the Mathematics test to PISA 2003, and developing a mathematics proficiency scale.

The first section of the chapter revisits the research aims and outcomes presented in Chapter 1, the
second section presents the research designs, the third and the fourth sections present the sampling
design, and the fifth section presents the data collection instruments used in the study. The fifth
section also describes the validation of the data collections instruments. The final sections present the

chapter summary and conclusion.

4.2 Reuvisiting the Research Aim and Outcomes

Chapter 1 highlighted the current need for the Kingdom of Bhutan to have a national educational
assessment programme capable of providing a range of data-based information about the
effectiveness of its education system and guiding stakeholders in making research-based policy
decisions and school improvement programmes. In addition, the knowledge from the national
educational assessment programme should enable the stakeholders to bridge the gap between the
policy directives and the field realities. These broad functions of the national educational assessment
programme are further specified into 10 specific outcomes, as listed in Chapter 1. Drawing on these
10 outcomes, a national education assessment model has been proposed in Chapter 3. The proposed
model has four levels, namely, context, school, classroom, and student levels. Depending on its aim
and outcomes and the educational effectiveness factors identified in its proposed model, the study

needs a different research design for collecting data.

4.3 Research Designs
A research design comprises plans, paradigms, and methods used by researchers to address research

guestions, problems, and hypotheses (Borg & Gall, 1989; Creswell, 2005; Kerlinger, 1989;
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Krathwohl, 2009; Lincoln & Guba, 1985). The selection of a research design is largely influenced by
a researcher’s choice of paradigms, which further depends upon the research questions, problems,
and hypotheses. This section examines critically some common research paradigms by focussing on
their relevance to the aim and outcomes of this study as well as focussing on their strengths and

weaknesses.

4.3.1 Research Paradigms

Guba and Lincoln (1994, p. 105) defined a research paradigm as “the basic belief system or
worldview that guides the investigator, not only in choices of method but in ontologically and
epistemologically fundamental ways”. The following five paradigms are commonly identified in the
research literature: positivism (Cook, 1985; Guba, 1990; Guba & Lincoln, 1994; Maykut &
Morehouse, 1994; D. C. Phillips & Burbules, 2000); postpositivism (D. C. Phillips, 1983, 1994; D.
C. Phillips & Burbules, 2000); critical theory (Kincheloe & McLaren, 2003; Popkewitz, 1990);
constructivism (Guba, 1990; Guba & Lincoln, 1994; Lincoln & Guba, 1985); and pragmatism
(Creswell, 2003; R. B. Johnson & Onwuegbuzie, 2004; Onwuegbuzie, 2002; Reichardt & Rallis,
1994; Tashakkori & Teddlie, 1998). The above five paradigms differ in their ontology, epistemology,

and methodology. They also differ in the degree to which they have been accepted by researchers.

4.3.1.1 Positivism

Ontologically, positivism is characterised as realist belief in the existence of an independent and
understandable reality and is committed to knowing the true nature and the functioning of such
reality by studying its parts to understand its whole, with the goal of predicting and controlling its
natural phenomena (Cook, 1985; Guba, 1990; Guba & Lincoln, 1994; Maykut & Morehouse, 1994;
D. C. Phillips & Burbules, 2000). Positivist knowledge claims about reality, once known, are viewed
as “time-and context-free generalizations, some of which take cause-effect laws” (Guba, 1990, p. 20;
Guba & Lincoln, 1994, p. 109). A strong critique of positivism has been that the time- and context-
free property of a knowledge claim is not relevant to social science; simply because variability is
bound to exist across individuals, ethnic groups, cultures, and nationalities of people related to the
knowledge claim (Borg & Gall, 1989; Lincoln & Guba, 1985; Maykut & Morehouse, 1994).
Epistemologically, positivism is characterised as “dualist” because it views researchers and the focus
of their research as independent entities (Cook, 1985; D. C. Phillips, 1994; D. C. Phillips &
Burbules, 2000). Positivism is also characterised as “objectivist” because it requires research interest
to be independent of researchers’ values (or vice-versa), and facts from research data to be
independent of theory. The critics of positivism persuasively argued that facts are both theory- and
value-laden because facts are only meaningful within a theoretical framework, that theories are

themselves value statements, and that evidence should not underdetermine theories (Guba & Lincoln,



96 CHAPTER 4

1994; Lincoln & Guba, 1985; D. C. Phillips & Burbules, 2000). Methodologically, positivism is
associated with the use of empirical tests to verify research outcomes and the use of research designs
to control for unsolicited noise, confounding factors, and potential threads capable of unduly
influencing the research outcomes (D. C. Phillips, 1994; D. C. Phillips & Burbules, 2000). The critics
of positivism are of the view that not all educational research can be subjected to empirical tests to
verify or falsify their findings or claims (Guba, 1990; Guba & Lincoln, 1994). Various criticisms of

positivism have led to the emergence of postpositivism.

4.3.1.2 Postpositivism

Ontologically, advocates of postpositivism believe in the existence of reality that can only be
partially understood and consider it to be fallible in relation to the weight of evidence (D. C. Phillips
& Burbules, 2000). Guba and Lincoln (1994, p. 110) noted convincingly that the postpositivists
ontological notion of reality acknowledges the “flawed human intellectual mechanisms and
fundamentally intractable nature of phenomena” which they claim is one of the fundamental tenets of
constructivism. Epistemologically, postpositivism emphasises objectivity without adhering to a
positivist idea of dualism (1994; D. C. Phillips, 1994; D. C. Phillips & Burbules, 2000). Contrary to
positivism, postpositivism believes that observation is theory- and value-laden, that theory is
underdetermined by facts, and that a nascent knowledge claim should be scrutinized by communities
of knowledge producers for potential bias in research design (D. C. Phillips, 1994). However,
postpositivism differentiates values as external (epistemically irrelevant) and internal (epistemically
relevant). Phillips and Burbules (2000) identified epistemically irrelevant values as political,
religious, power, social, economic, and cultural influences on researchers. On the other hand, Phillips
and Burbles (2000, p. 54) defined epistemically relevant values as researchers’ “dedication to the
pursuit of truth, openness to counter evidence, receptiveness to criticism, accuracy of measurements
and observations, honesty and openness in reporting results, and the like”. Postpositivist recognition
of the criticism of the positivist value neutrality of scientific inquiry reflects epistemically irrelevant
values, not epistemically relevant values (D. C. Phillips & Burbules, 2000). Phillips and Burbules
(2000, p. 54) aptly noted that epistemically relevant values are “constitutive of scientific enquiry, that
is, without them scientific enquiry loses its point”. Methodologically, the rigid experimental and
manipulative strictures in positivism are relaxed in postpositivism. Phillips and Burbules (2000, pp.
86-97) noted that “postpositivist approach to research is based on seeking appropriate and adequate
warrants for conclusions, on hewing to standards of truth and falsity that subject hypotheses (of
whatever type) to test and thus potential disconfirmation, and on being open-minded about criticism”.
This statement implies that postpositivism relates more to quantitative than to qualitative research

methods. A strong critique of postpositivism has been its emphasis on the need to dissociate
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epistemically irrelevant values of researchers from their knowledge claims (Kincheloe & McLaren,

2003) unlike the critical science paradigm that accounts for epistemically irrelevant values.

4.3.1.3 Critical Science

A critical science paradigm is concerned with social, political, cultural, and economic dimensions of
social systems (Kincheloe & McLaren, 2003; Popkewitz, 1990). This paradigm is underwritten by
critical theory which includes a range of other theories (e.g., feminism, poststructuralism, neo-
Marxian theory) associated with social issues (Guba, 1990; Guba & Lincoln, 1994; Kincheloe &
McLaren, 2003; Popkewitz, 1990). Kincheloe and McLaren (2003) acknowledged the difficulty of
presenting a common definition of critical science for the following reasons: critical science keeps
changing and evolving, critical science is based on different critical theories, and critical theorists
often differ in their views about social issues. However, researchers have converged on recognising
ontological, epistemological, and methodological characteristics of critical science (Guba, 1990;
Guba & Lincoln, 1994; Howe, 1992; Kincheloe & McLaren, 2003; Popkewitz, 1990). Ontologically,
critical science believes in the existence of reality that is only partially apprehendable.
Epistemologically, critical science views knowledge claims as subjective because knowledge claims
are subject to influence by the values and contexts associated with researchers. Methodologically,
critical theorists use dialogic, hermeneutic, and transformative approaches to generating knowledge
claims. Guba (1990, p. 24) convincingly noted that the ontology and epistemology of critical science
present a “logical disjunction” because of the former’s alignment with the ontology of the

postpositivists. This has led to the emergence of constructivism.

4.3.1.4 Constructivism

Ontologically, constructivism is associated with relativism because constructivists believe that
realities are comprehensible in the form of numerous intangible mental constructions of the inquirer
and the inquired as they interact (Guba, 1990; Guba & Lincoln, 1994; Lincoln & Guba, 1985).
Constructivists also believe that the constructed realities evolve, depending upon the time and the
environment (social, cultural, economic, and political) in which the inquirer and the inquired are
situated (Guba, 1990; Guba & Lincoln, 1994; Lincoln & Guba, 1985). Epistemologically,
constructivists are subjectivists. Constructivists believe that knowledge claims are both theory- and
value-laden, that the inquirer and the subject of inquiry are interactively linked, and that research
findings are created as the inquiry progresses (Guba, 1990; Guba & Lincoln, 1994; Lincoln & Guba,
1985). Methodologically, constructivists use hermeneutic and dialectic methods to generate
constructions on which there is substantial consensus (Guba, 1990; Guba & Lincoln, 1994; Lincoln
& Guba, 1985). The differences among positivism, postpositivism, critical science, and

constructivism in their scope for meeting the needs of researchers fostered a pluralist paradigm that
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has the flexibility of consolidating the differences and offering researchers a broader scope for

choosing research methods appropriate to their interests.

4.3.1.5 Pragmatism

Pragmatism has emerged as a research paradigm advocating the need to take the pluralist approach to
research (Creswell, 2003; R. B. Johnson & Onwuegbuzie, 2004; Onwuegbuzie, 2002; Reichardt &
Rallis, 1994; Tashakkori & Teddlie, 1998). The pragmatist ontology is the combination of
ontological aspects of postpositivism and constructivism. Pragmatists believe that reality is partially
knowable and that it exists in multiple forms (R. B. Johnson & Onwuegbuzie, 2004). Pragmatists
also view actions, situations, and consequences as factors influencing knowledge claims, not
antecedent conditions (Creswell, 2003; R. B. Johnson & Onwuegbuzie, 2004; Tashakkori & Teddlie,
1998). Epistemologically, pragmatists reject dualisms and reductionism. Pragmatists believe that
researchers function within certain contexts, and thus research findings bear the values of the
contexts in which researchers work (Creswell, 2003; R. B. Johnson & Onwuegbuzie, 2004;
Tashakkori & Teddlie, 1998). In fact, pragmatists believe that research is both theory- and value-
laden. Methodologically, pragmatists can choose their methods from a range of qualitative and
guantitative methods. Johnson and Onwuegbuzie (2004, p. 18) plausibly noted that pragmatists
endorse “eclecticism and pluralism (e.g., different, even conflicting theories and perspectives can be
useful; observation, experience, and experiments are all useful ways to gain an understanding of

people and the world)”.

4.3.1.6 Choice of a Paradigm

Research problems determine the choice of a paradigm for a research study. It has been shown in the
proposed national educational assessment model, presented in Chapter 3, that a holistic evaluation of
the Bhutanese education system can be made by using cognitive tests and educational effectiveness
factors. The underlying assumptions of cognitive tests are that it is possible to obtain a close
approximation of a student’s accurate knowledge, that this accurate account of knowledge can be
described in terms of norms and criteria, and that the true knowledge can be obtained through reliable
tests (Aiken, 1997; Cohen & Swerdlik, 1999). These assumptions imply that the proposed model
seeks to generate a knowledge claim from cognitive tests and that the knowledge claim is a close
approximation of students’ true score. The proposed national educational assessment model also
indicates that the student outcomes, including performance on cognitive tests, depend on other
educational effectiveness factors with the assumption that the factors are measurable through
abstraction by operational language. In addition, the proposed model seeks to generalize findings
from a sample population to the target population. These aspects of the proposed model fit well with
postpositivism. The model assumes that the educational effectiveness factors are multi-level, that the

higher levels provide a supportive environment for the lower levels, that the relationship among
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factors at different levels is constant relative to time, and that the effectiveness factors operate
differentially across levels in line with contingency theories. These assumptions align well with the
attributes of critical science and constructivism. The fit of the proposed model with postpositivism,
critical science, and constructivism indicates that the proposed model needs a pluralist research
paradigm. As described earlier, pragmatism is a pluralist paradigm; therefore, pragmatism has been

chosen as the most suitable paradigm for the proposed model.

4.3.2 Research Methods

The chosen research paradigm guides the choice of a research method for the study. Generally,
researchers associate positivism and postpositivism with quantitative methods, and critical science
and constructivism with qualitative methods. However, the observation that quantitative and
gualitative methods are difficult to pursue independently in an absolute sense (R. B. Johnson &
Onwuegbuzie, 2004; Tashakkori & Teddlie, 1998) favours a methods continuum with quantitative
and qualitative methods at the extreme ends (Borg & Gall, 1989; Creswell, 2003, 2005; Krathwohl,
2009; Onwuegbuzie, 2002; Tashakkori & Teddlie, 1998), resulting in mixed methods. Mixed
methods research is generally associated with the pragmatic paradigm (Creswell, 2003, 2005; R. B.
Johnson & Onwuegbuzie, 2004; Kerlinger, 1989; Krathwohl, 2009; Onwuegbuzie, 2002; Tashakkori
& Teddlie, 1998). As this study is founded on the pragmatic paradigm, as mentioned earlier, mixed

methods becomes a natural choice of method for the study.

A critical examination of the attributes of quantitative and qualitative methods in the light of the
salient features of this study shows that a mixed-method approach is appropriate for the study.
Corroborating Creswell (2003, 2005), Krathwohl (2009) noted the use of objective inquiry, the
collection of numeric data, and the statistical analyses of data by researchers to address their research
problems as salient characteristics of a quantitative method. According to Krathwohl (2009), a
guantitative method is appropriate for addressing a research problem that has substantive literature
information and predefined variables, which is the case with this study because the development and
choice of educational effectiveness factors for the proposed national educational assessment model is
guided by substantive literature. A quantitative method also uses measures or numbers to describe,
explain, and explore research problems (Krathwohl, 2009). As described in the previous chapters,
relationships between variables of educational effectiveness factors and student outcomes are
commonly described in terms of measures or numbers, making incorporation of a quantitative
method appropriate for this study. Krathwohl (2009) also noted that a quantitative method is
appropriate when researchers study their problems within the contexts of theories or hypotheses.
Relating this criterion to the variables described in Chapter 3, the emerging hypothesis has been that

the variables are positively related to student outcomes. However, it needs to be explored in depth
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whether a similar relationship exists in Bhutanese schools. Krathwohl’s (2009) guidelines on using
guantitative methods and their application by NAEP, TIMSS, and PISA show that similar paradigms

and methods are suitable for this study.

As emphasised by many writers on research methodology, the use of a single method in a study has
lots of limitations (Creswell, 2003, 2005; Kerlinger, 1989; Krathwohl, 2009). A quantitative method
is dominated by numerical data that limit the research scope to generating statistical information by
using a priori close-ended questions. The narrow and specific quantitative close-ended questions
require researchers to envisage and know all information relevant to their research problems. Such
guestions risk constraining research participants from expressing their views and experiences because
the quantitative close-ended questions do not stimulate them, though they may be related to
researchers’ interests. This kind of risk is even greater when the phenomenon under study is related
to contingency theories (Donaldson, 2001). The proposed national educational assessment model
assumes that the effectiveness factors operate differentially across levels in line with contingency
theories, emphasizing the context specificity of educational effectiveness factors. Qualitative open-
ended questions have their relevance to this study where context specific responses from the research
subjects are required. The context level of the proposed model needs a qualitative method because
data on the educational factors identified at this level have to be collected through interactive

communication with the data sources.

In summary, this study is underpinned by pragmatism as its paradigm and mixed methods as its

research method.

4.3.2.1 Cross-Sectional Survey

Among various research design options that mixed methods studies have, this study uses cross-
sectional survey (Babbie, 1990; Fowler, 2009; Rea & Parker, 2005) and focus-group interviews
(Morgan, 1988) designs concurrently. Tashakkori and Teddlie (1998) called such a design concurrent

mixed methods.

Surveys are commonly used as data collection tools by researchers who seek to describe, explain,
and explore certain traits or attributes of a population by using sample- or census-based data of the
population (Babbie, 1990; Fowler, 2009; Rea & Parker, 2005). With descriptive, explanatory, and
exploratory information about a sample, researchers generalize their findings from a sample to a
population. As the purpose of this thesis is to provide stakeholders in the Bhutanese education system
with descriptive, explanatory, and exploratory information about their education system, a cross-

sectional sample survey is deemed most appropriate for collecting data for this study.
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In addition to its close fit with the purpose of this study, a sample survey also has other advantages
(Babbie, 1990; Fowler, 2009; Rea & Parker, 2005) relevant to the study. First, a sample survey
allows a researcher to generalize about a whole population by using data from a small portion of that
population. This saves cost and time of a researcher, which is not possible if data were collected from
the whole population. This aspect of a sample survey is relevant to this study in that the timely
completion of the study will assist the Ministry of Education in its ongoing endeavours to improve
the quality of education as well as enabling this study to be completed with limited financial
resources. Second, researchers can use data from their sample surveys to develop a database for
secondary research. This directly relates to one of the outcomes of this study, which is to develop
Bhutan’s national educational assessment database for secondary research. Third, robust findings
from the sample survey can be used for future reference in studying educational changes over time.
This is relevant to this study because education is a dynamic process, as assumed by the proposed

national educational assessment model that reflects the need to study educational changes over time.

Between longitudinal and cross-sectional survey designs, the cross-sectional survey is used in this
study because the data for the study were collected only at a point in time, that is, while the thesis
was being written. However, cross-sectional surveys can be used to approximate a longitudinal
survey (Babbie, 1990). Some of the devices for incorporating the features of a longitudinal survey in
a cross-sectional survey are: the use of questionnaire items related to process; the use of age or cohort
comparisons within a cross-sectional survey; and the use of logical progression to show process over
time (Babbie, 1990). These flexibilities of a cross-sectional survey were incorporated in the
guestionnaires to collect data on the information related to over-time changes in the Bhutanese
education system. Specifically, the cross-sectional survey design is aimed at collecting data for the
guestions related to different levels of the proposed national educational assessment model as

follows:
Student Level (StL)

StL 1 How well do gender, age, and SES relate to student achievement?
StL 2 How well does motivation relate to student achievement?

StL 3 How well do self-beliefs relate to student achievement?

StL 4 How well do meta-cognitive skills relate to student achievement?
StL 5 What are students learning preferences?

StL 6 How well does ICT relate to student achievement?

StL 7 What do students think of their classroom and school climate?

StL 8 How well does homework relate to student achievement?
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StL 9 How well do students rate on the higher-order thinking skills scale?

StL 10 Are Bhutanese students engaged in their schools?

StL 11 Are Bhutanese students prepared for the challenges of the future?

StL 12 Do Bhutanese students have mathematical knowledge and skills to adapt to rapid societal and
technological change?

StL 13 How does Bhutanese student achievement vary across school, district, regional, national
levels?

StL 14 How does Bhutanese Grade 10 student achievement compare with international students?

Classroom Level (CIL)

CIL 1 How well do gender, age, educational qualification, and teaching experience of teachers
relate to student achievement?

CIL 2 How well do Bhutanese teachers’ demographic profiles compare with those of teachers
across the OECD countries?

CIL 3 How well does teacher professional collaboration and development relate to student
achievement?

CIL 4 How well do teacher appraisal and feedback relate to student achievement?

CIL 5 How well does classroom management relate to student achievement?

CIL 6 How well does the teachers’ view of their school climate relate to student achievement?

CIL7 How well do teachers’ beliefs and practices of teaching strategies relate to student
achievement?

CIL 8 How well does teachers’ self-efficacy relate to student achievement?

CIL9 How well do teachers’ usage of homework, ICT, calculators, and tests relate to student
achievement?

CIL 10 How do teachers perceive their student engagement?

School Level (ScL)

ScL1 How well do school policies and practices of student admittance, ability grouping,
assessment and accountability, and parental involvement relate to student achievement?

ScL 2 What is the state of school autonomy in Bhutan?

ScL 3 How well do school resources relate to student achievement?

ScL 4 How well do schools rate on the school climate scale?

ScL. 5 How well do schools rate on an instructional leadership model?

ScL. 6 What is the state of access and equity in school resources?
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Inputs Level (InL)

InL 1 What educational resources are available in schools?

Outputs Level (OuL)

OuL 1 What is the profile of Bhutanese Grade 10 students’ mathematical knowledge and skills at
the end of their basic education?

OuL 2 What are the affective responses of Bhutanese students to their basic education?

The next section describes focus group interviews and their use in collecting information at the

context level of the proposed national educational assessment model.

4.3.2.2 Focus Group Interview

Among various data collection instruments available for constructivism, a focus group interview is
used in this study because it fits with the evolutionary nature of policies and the emerging attitudes,
perspectives, and cognitions about educational effectiveness factors identified at the context level of
the proposed national educational assessment model. Morgan (1988, p. 12) noted that a salient
feature of focus groups is the “explicit use of the group interaction to produce data and insights that
would be less accessible without the interaction found in a group”. This hallmark of the focus group
aligns well with the nature of the knowledge required at the context level of the national educational
assessment model. The context level of the national educational assessment model is related to the
national education policies that shape the context in which Bhutanese schools function. In line with
the dynamic aspect of educational processes, education policies evolve. Therefore, it is considered
appropriate to use focus groups to collect information about the factors identified at the context level
of the proposed national educational assessment model by involving people who have been
formulating national education policies. This also then makes the purposive sampling method
(Krueger & Casey, 2009; Morgan, 1988; Morgan & Scannell, 1998) suitable for selecting

participants for the focus group interview as applied in this study.

It is an established practice in Bhutan for a policy to undergo a series of steps similar to those
described in the policy cycle presented by Bridgman and Davis (2007). Bridgman and Davis’s (2007)
policy cycle has the following eight steps: issue identification, policy analysis, policy instruments,
consultation, coordination, decision, implementation, and evaluation. Bridgman and Davis (2007)
noted that the main persons responsible for processing a potential policy at the various stages of the
policy cycle are civil servants, which certainly applies to Bhutan. At the Ministry of Education, the

programme officers are responsible for the policy-related tasks. Therefore, the attitudes, perspectives,
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and knowledge of the programme officers about the various educational effectiveness factors have

the potential to provide answers to the context-level questions. In addition, as policies are
evolutionary, with the nature of their evolution determined by political, cultural, and social needs,
interaction among relevant programme officers on the various educational effectiveness factors is the

key to understanding the policy dynamics (Parsons, 1995).

The focus group interview is included in the design to collect information pertinent to the context of

the Bhutanese education system, with a special focus on the following points:
Context Level

CoL 1 National education policies on effective learning environments (school climate,
teachers’ self-efficacy, teachers’ performance appraisal, teachers’ professional
development, school leadership, student well-being, school resources).

CoL 2 External achievement stimuli (parental involvement, choice of schools, school
privatization, school autonomy, accountability, and output financing).

CoL 3 Mechanisms for evaluating national education policies (issue identification, policy
analysis, policy instruments, consultation, coordination, decision, implementation,

and evaluation).

4.4 Sample Design for the Cross-Sectional Survey

A sample design comprises the process of selecting the sample and estimating sample statistics. The
quality and quantity of information processed from a cross-sectional survey depends on its sample
design. The choice of a sampling design is determined by a number of competing constraints such as
the research aim and outcomes, the nature of the population, the availability of resources, the
political situation, and the accuracy of the sample estimates (Cochran, 1977; Kish, 1995; K. N. Ross,
1992; Scheaffer, Mendenhall(l1l), & Ott, 2006). The following sections describe how these factors

influenced the development of the sample design for this study.

4.4.1 Research Aim and Outcomes

The aim and outcomes of this study have been presented in Chapter 1. These highlighted the need to
compare and differentiate the knowledge generated from data at different levels of aggregation,
requiring the cross-sectional sample survey to be more analytical and less descriptive. Consequently,
the sample population needs to be precise enough to facilitate data-driven inferences at different

levels of aggregation.
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4.4.2  Structure of the Bhutanese School Education System
The general structure of the Bhutanese school education system has been described in Chapter 1.
Some additional information relevant to choosing a sampling design for this thesis is briefly

described as follows.

Schools in Bhutan are categorised into the following four categories: urban, semi-urban, semi-
remote, and remote (Policy and Planning Division, 2008, 2009). These categories have been used by
the Ministry of Education as the bases for making policy priorities (Policy and Planning Division,
2007, 2008, 2009). Since almost all schools offering Grade 10-level education are government
schools, the overall functioning of the schools is directly related to the policy priorities of the
Ministry of Education. This relationship implies that schools within a category are homogeneous in
terms of receiving professional support and educational resources from the Ministry of Education. In
addition, schools within a category tend to enrol students with similar socio-economic status. Further,
streaming or classifying students on the basis of race, ethnicity, and other forms of social
classification are hardly visible in Bhutan because of the absence of a formal policy on such
practices. The presence of school categories and schools with homogeneous characteristics within
these categories aligns well with a stratified random sample design. However, schools within a
category will have students differing in their learning outcomes, and the same is the case with
students within schools. The presence of heterogeneous student outcomes within schools meant that
using a cluster sample design, with a group of students from individual schools forming clusters,
would decrease the between-school variance, survey costs, and survey administration time.
Therefore, schools have to be selected first followed by the selection of clusters of students from
each one of the selected schools. The use of this procedure means applying a two-stage cluster
sampling design with schools sampled at the first stage and clusters of students sampled at the second
stage.

Furthermore, because the national educational assessment model proposed in Chapter 3 is
hierarchical, with students nested within classes, classes nested within schools, and schools nested
within context, a stratified two-stage cluster sampling design is appropriate for the study. Researchers
have noted a number of advantages in using a stratified two-stage cluster sample design over a
simple random sample design. Ross (1992) and Scheaffer et al. (2006) noted that a stratified random
sample design is cost-effective compared to simple random sample design. Similarly, cluster sample
design is more cost-effective than simple random sample design (Kish, 1995). Cochran (1977) noted
that a stratified random sample design can yield greater precision in the estimates of population
values of the whole population than a simple random sample design, because the former allows

stratification of a heterogeneous population into homogeneous sub-populations. Moreover, Scheaffer
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et al. (2006) pointed out convincingly that researchers can produce estimates of population values of
subgroups of the whole population by using a stratified random sample design. Such estimates
underpin the research questions of this thesis, as described in Chapter 1. Thus, a stratified two-stage
cluster sample design was used in this thesis to sample Grade 10 students in Bhutan. A similar
sampling design was also used by TIMSS (IEA, 2004) and PISA (OECD, 2005d, 2009b).

4.4.3 Enabling Environment for Field Research

The political goodwill and favourable logistics for this thesis have been in abundance throughout its
writing. This thesis is written at a time when the concern about the quality of the Bhutanese school
education system is increasingly emphasized by the Ministry of Education; consequently, the interest
of the Ministry in the thesis has been high. However, like most of the survey research, the resources,
research objectives, and desired target population also determine the desirable level of sampling
accuracy, and hence the choice of a sampling design that has high accuracy and high efficiency: these

attributes are achievable with a stratified two-stage cluster sampling design.

4.4.4 Sampling Frames and Units
The registration record of Grade 10 students available with the Bhutan Board of Examinations (BBE)
was used as the sampling frame, with students and schools as sampling units in the defined target

population.

According to the registration record, 9,213 Grade 10 students from 71 schools were registered with
the BBE for the 2009 Bhutan Certificate of Secondary Education Examination. Because the BBE is
the only examination board that conducts national-level examinations for Grade 10 students, all
Grade 10 students and their schools had to register with it for the Bhutan Certificate of Secondary
Education. Therefore, it was possible to sample students and schools from the defined target
population with a known probability of selection by using the registration record available at the
BBE as the sampling frame. Also the local publication Annual Education Statistics (Policy and
Planning Division, 2009) was used to get up-to-date information about school categorization and

student enrolment numbers in different categories of schools in Bhutan in 2009.

4.4.5 Research Target Populations

Researchers commonly define three types of populations for sampling. These population groups are
as follows: the desired target population, the defined target population, and the excluded population
(IEA, 2008; OECD, 2005d).

In accordance with the reasons mentioned in Chapter 1, Grade 10 students of Bhutan in the year 2009
were identified as the desired target population for the survey. As the by-products of sampling

schools and students, teachers teaching Grade 10 students and principals of the schools offering
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Grade 10-level education were considered as part of the population. However, not all schools and
students comprising the desired target population could be included in the research because of
geographic, demographic, special educational needs, political, socio-economic, and cultural
constraints. Therefore, all mainstream schools (i.e., without students with special educational needs)
that offered Grade 10-level education and all Grade 10 students who had to attend classes on a
regular basis were defined as the target population from which a random sample of schools and
students was drawn. The excluded population comprised the difference between the desired and the
defined target populations. As exclusions can occur either at the level of a school or within a school,
the excluded population included both school-level and within-school exclusions. The following
criteria were followed while excluding schools: (a) the excluded school had to be a special education
school; (b) the excluded school had only Grade 10 students who were exempted from attending
regular classes; and (c) the excluded school was deemed geographically inaccessible during the
period of the field research. The within-school exclusions consisted of students enrolled in the
mainstream schools who did not have to attend regular classes. Table 4.1 presents the summary of

the three groups of the population.

Table 4. 1. Description of the Desired, Defined, and Excluded Populations

School Desired Defined Excluded
Category
Number Number of | Number of | Number of | Number of Number of
of Schools | Students Schools Students Schools Students

Urban 41 6099 40 6081 1 18
Semi-Urban 22 2383 17 1964 5 419
Semi-Remote | 5 385 2 222 3 163

Remote 3 346 1 197 2 149

Total 71 9213 60 8464 11 749

As is apparent from Table 4.1, 11 schools (15%) and 749 students (8%) were excluded from the
desired target population. Out of the 11 excluded schools, one was urban, five were semi-urban, three
were semi-remote, and two were remote schools. The one excluded urban school and one of the
excluded semi-urban schools had only continuing education or private students. In Bhutan,
continuing education candidates are mature-age students who seek to upgrade their qualifications
without taking regular classes unlike other mainstream students. Private candidates are students who

did not qualify for promotion to Grade 11 in the previous year, and thus were registered for the
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Bhutan Certificate of Secondary Education Examination in the subsequent year. All the other nine
excluded schools were located in places that were geographically inaccessible, and financially too
expensive to reach at the time of the survey. The within-school exclusion occurred chiefly because of

the presence of some continuing education and private candidates in the mainstream schools.

4.4.6 Sample Size
Four main factors were considered in deciding the sample size for this study: the intended use of the
findings, the characteristics of the defined target population, the budgetary limitations, and the

administrative logistics.

It has been described in Chapter 1 that the main aim of the study is to design a national educational
assessment model that will generate reliable information for use in making research-based decisions
by stakeholders in the Bhutanese education system, especially policy makers. Given the importance
of the information processed from the survey, the size of the sample should be such that it provided
accurate and reliable information about the population parameters of interest. In other words, the
population parameters obtained from the research should have the minimum possible error bound.
Usually the error bound is set at two standard deviations of the estimator of interest (Scheaffer, et al.,
2006), as depicted in Equation 4.1.

2,V (y) =B (4.1)

In Equation 4.1, V is the variance of estimator,y , and B is the bound on the error of estimation. The

variance, V, is related to population size, N, sample size, n, and variance,o®, respectively, as

follows:

— 2 —
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Substituting V in Equation 4.1 from Equation 4.2 leads to Equation 4.3:
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Finally, n = (4.4)

(N -1)B? + 45°

Equation 4.4 shows that the sample size, n, is the function of a desirable error bound, B, and

population variance, o, respectively. Equation 4.3 shows that the error bound is inversely
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proportional to the square root of the sample size. Therefore, for a small error bound, a large sample
size is required. However, large sample sizes often result in low sampling efficiency due to increased
administrative costs and time. In view of this relationship between error bound and sample size,
sampling experts choose a sampling design that would yield high sampling accuracy and efficiency
equal to the sampling accuracy and efficiency that would have been obtained if a simple random
sampling design was used (Kish, 1995; Ross, 2005; Scheaffer, et al., 2006). Ross (K. N. Ross, 1992;
Ross, 2005) plausibly notes that the sampling accuracy of a large-scale educational survey is usually
measured in terms of a simple random sample of 400 students, which is known as the effective
sample size. This sampling accuracy would yield a 95% confidence interval for an estimate of a
student-level mean of +10 score points or a standard error estimate of approximately 5 points
(Mullis, et al., 2008; K. N. Ross, 1992). Therefore, the sampling accuracy of the stratified two-stage
cluster sampling design used in this thesis was required to have the same sampling accuracy of a
simple random sample of 400 students. Similar designs were also used for TIMSS (IEA, 2004) and
PISA (OECD, 2009b)

When a cluster of students are sampled from the same school, it is very likely that the students are of
similar characteristics because they may live in the same geographical areas, influence each other
through peer interactions, and take lessons from the same teachers. Such commonality reduces the
possibility of random student enrolments in schools, thereby making them homogeneous in terms of
certain characteristics. The presence of homogeneity within a cluster increases the variance of the
sample. The measure of homogeneity within a cluster is roh, the coefficient of intra-class correlation
(Kish, 1995; K. N. Ross, 1992; Ross, 2005). Assuming that the clusters are of equal size, Kish (1995)
noted that the design effect, that is, the ratio of the variance of a sample to the variance of a simple
random sample of the same number of elements, expresses the effect due to the homogeneity of the
sample clusters. Kish (1995, p. 259) expressed this relationship as follows:

V(X
Deff =——4=1+(b-Droh 45
\Té(_srs)) (b-1) (4.5)

In Equation 4.5 Deff is the design effect, V(Yc) is the variance of a complex sample (e.g., two-two
stage sample design), V(Ysrs) is the variance of a simple random sample, b is the size of the
selected clusters, roh is the coefficient of intra-class correlation, respectively. Ross (2005, p. 19)
derived the relationship between the actual sample size, n_,and the effective sample size, n", from

Equation 4.5 as follows:
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n. =n"[1+(b-1)roh] (4.6)

Equation 4.6 enables a sampler to determine the actual sample size of a complex sample design in
terms of the sampling accuracy of the estimates equivalent to that of a simple random sample of 400
students, effective sample size, when the value of roh is available. However, values of roh are often
difficult to obtain, either because of the lack of past research in a similar area with a similar
population, or due to high costs and time involved in piloting the research instruments with sample
size sufficient to get the values of roh. In such situations, the value of roh is obtained from other
similar research works (Kish, 1995) . The values of roh used in TIMSS (IEA, 2008) and PISA
(OECD, 2009b) were referenced to calculate the sample size for the stratified two-stage cluster
sampling design used in this thesis. While TIMSS (IEA, 2008) used roh of 0.3, PISA (OECD, 2009b,
p. 204) presented 0.36, 0.34, and 0.36 as the median values of roh for the mathematics domain for
the past three rounds of assessments . Since the values of roh used in TIMSS and PISA are very close
to each other, 0.36 was used as the value of roh in Equation 4.6 to calculate the sample size for the
stratified two-stage cluster sampling design. Based on the effective sample size of 400 students and
the value of roh=0.36, a sample design table (Table 4.2) was constructed to determine the number of
students and schools required for the stratified two-stage cluster sampling design.

Table 4. 2. Sample Design Table

roh=0.1 roh=0.2 roh=0.3 roh=0.36
Students Total Total Total Total
per No.of | Sample | No.of | Sample No.of | Sample | No. of Sample
School | Schools | Size | Schools | Size Schools Size | Schools Size
1 400.0 400 400.0 400 400.0 400 400.0 400
2 220.0 440 240.0 480 260.0 520 272.0 544
3 160.0 480 186.7 560 2133 640 229.3 688
4 130.0 520 160.0 640 190.0 760 208.0 832
5 112.0 560 144.0 720 176.0 880 195.2 976
6 100.0 600 133.3 800 166.7 1000 186.7 1120
7 91.4 640 125.7 880 160.0 1120 180.6 1264
8 85.0 680 120.0 960 155.0 1240 176.0 1408
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9 80.0 720 115.6 1040 151.1 1360 172.4 1552
10 76.0 760 112.0 1120 148.0 1480 169.6 1696
11 72.7 800 109.1 1200 145.5 1600 167.3 1840

Table 4.2 shows that as the number of students selected per school increases, the corresponding
number of schools required to get the effective sample size decreases in a diminishing pattern. For

the same number of students selected per school, the number of schools increases as roh increases.

Given that Bhutan had only 71 schools offering Grade 10-level education in 2009, and the likelihood
that the roh is 0.36, Table 4.2 cannot be used in calculating the effective sample size for Bhutan. For
example, as per Equation 4.6, that underpins Table 4.2, 145 schools are required to get the sample
size that would yield the sampling accuracy equivalent to that of the effective sample size even when
200 students are selected from each one of the 71 schools, which is not possible in Bhutan. However,

Table 4.2 provided helpful information in deciding the sample size for this thesis.

It is apparent that the number of schools offering Grade 10-level education in Bhutan in 2009 was
insufficient for determining an effective sample size in accordance with the procedures entailed in
Table 4.2. However, Kish (1995, p. 167) defined the population variance of the mean for a multi-
stage cluster sample design as the sum of the variances at different stages of clustering. Applying

Kish’s relationship to a two-stage cluster sample design results in Equation 4.7.

W=[1-2)% [1_B)o
Var(y)_(l Aj . +(1 Bjab 4.7)

In Equation 4.7 9 is the population mean, A is the total number of clusters, a is the number of
clusters selected from A clusters, B is the total number of elements in cluster A, b is the number of

elements selected from B, o is the variance of a clusters, and o is the variance of b elements. As
per Equation 4.7, selecting all the schools (i.e., cluster A) would partial out o-j from the equation,

leaving of as the only source of variance in the population mean. Since the standard error in the

population mean is proportional to the variance, reducing the variance reduces the amount of
standard error in the population mean. Further, Equation 4.8 expresses rho in terms of variances as
follows (Kish, 1995, p. 170):
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ol —oll(B-1)
rho = ;2 ,

(4.8)

where o is the variance on the population mean.

Equation 4.8 shows that the decrease in a: leads to the decrease in rho, thereby minimizing the

sampling error due to design effect. Based on the above observations, all the 60 schools included in

the defined target population were sampled at the first stage to eliminate the between-school
variance, o-:, from the population mean. The idea of selecting all schools was also followed by

TIMSS (IEA, 2008) and PISA (OECD, 2009b) in the countries that had fewer schools than the
number of schools required to achieve the sampling accuracy equivalent to that of the effective

sample size.

4.4.7 The First Stage Sampling Unit: Schools

All 60 schools in the defined target population were selected at the first stage. Because all 60 schools
in the defined target population were sampled, the number of schools in the defined target population
was equal to the sum of the school weights in the sample—a result that is usually achieved by
following systematic random sampling procedures. For the same reason, stratification variables were
not used in selecting schools at the first stage of sampling. However, the schools were weighted with
probability proportional to their sizes to ensure that larger schools had a higher probability of
selection than smaller schools and that students in larger schools had a smaller probability of being
selected than students in smaller schools. This results in a uniform final student weighting that is
essential for reducing sampling variance. Details of the various weights and the procedures used in

calculating them are available in Appendix 1.

4.4.8 The Second Stage Sampling Units: Students

Selection of students from each one of the 60 sampled schools was influenced by two main factors.
First, the research outcomes required that statistics be generated to compare student outcomes
between schools. Second, the procedural validity in the data collection required that the number of
students selected per school be small enough to facilitate constant vigilance and supervision by test
administrators during the test session. Guided by these requirements, 25 students were randomly

sampled from each of the 60 schools.

The group size of 25 students per school was deemed sufficient for comparing schools based on a
similar size being used in other similar large-scale assessments (IEA, 2008; OECD, 2009b). In
addition, the group size of 25 students per school enabled the test administrators to administer the test
and the student questionnaire in a fair and just manner that ensured the procedural validity in data



METHOD 113

collection. For instance, test malpractices were neither detected when evaluating the test answer

scripts nor were such incidents observed by the test administrators when administering the test.

A series of sequential steps were followed in sampling schools and students. From the sampling
frame described earlier, a student-sampling frame of the Grade 10 students enrolled in 60 schools
was constructed by listing all Grade 10 students enrolled in the 60 schools. The student-sampling
frame was developed as follows. First, a four-digit school identification number was assigned to each
of the 60 schools. The first two digits of the four-digit school identification number were to identify
the school district and the last two digits were to identify the school. Second, a three-digit student
identification number was assigned to each student enrolled in each of the 60 schools. Consequently,
each student was assigned with a unique seven-digit identification number, with the first four digits
providing information about his/her school and the last three digits providing his/her unique
identification number. Therefore, the student-sampling frame provided access to the following
information: the school district name, the school name, the student name, and the total number of
students in a school. The seven-digit student identification numbers in the student-sampling frame

were sequenced in ascending order.

To select 25 students from each one of the 60 schools, the last three digits of the seven-digit numbers
were used. A group of 25 students from each of the 60 schools were sampled with equal probability
of selection by using simple random sampling technique (Cochran, 1977; Kish, 1995; Scheaffer, et
al., 2006). Students were weighted to ensure that they were selected in proportion to the size of their
schools. The final student weights were calculated as the product of the school weights and the
student weights. As shown in Appendix 1, the final student weights do not vary—a condition

desirable for decreasing sampling variability (OECD, 2005d).

449 Replacement Students

In an ideal situation, it is natural to expect a 100% response rate, but practically it is difficult to
achieve such a response rate. Therefore, it was anticipated that some of the 25 students sampled
within each of the 60 schools would not be able to participate in the survey due to some problems.

Accordingly, each school was allowed to replace three students.

The test administrators were instructed to replace a maximum of three students in each one of the 60
schools where some of the 25 students were not able to participate in the survey. The test
administrators were provided with the student-sampling frame and the student tracking form. While
the student tracking form was used for recording the attendance of the 25 sampled students on the
day of the survey, the student-sampling frame was used in selecting replacement students. The test

administrators were instructed to select the student replacement from the student sampling frame in
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such a way that the position of the replacement student immediately preceded the position of the

student who was not able to participate in the survey.

Allowing schools to replace three students meant that the response rate from each school could be
88% without the use of replacement students, and 100% with the use of replacement students. The
minimum response rate of 88% without using the replacement students is important for comparing
schools and conserving the desired sample size. A similar restriction is followed in PISA, with the

minimum acceptable response rate fixed at 85% (OECD, 2009b, p. 66).

4.5 Sample Design for the Focus Group Interview

A decision as to who should be invited to participate in a focus group interview depends on its
purpose (Krueger & Casey, 2009; Morgan & Scannell, 1998). Further, in selecting participants for a
focus group interview, the primary emphasis is on noting the possibility of sampling bias, not on
generalizability (Morgan, 1988). The following paragraphs describe how these two aspects of
sampling for a focus group influenced the selection of participants for the focus group interview used

in this study.

The main purposes of the focus group interview were to collect perspectives and experiences of
relevant stakeholders related to data required at the context-level of the proposed national educational
assessment model. It was emphasized in the proposed model that the context for a nation’s education
system depends on external achievement stimuli, effective learning environments, and mechanisms
for evaluating national education policies. The school education system in Bhutan is fairly
centralised because the Ministry of Education prescribes the syllabi for school curriculum, deploys

and promotes teachers, and funds the schools.

Given the centralized nature of the schools in Bhutan, policies developed by the Ministry of
Education play a direct role in shaping the context of the school education system. Therefore, some
Ministry personnel who had been involved in framing national education policies were invited to
participate in the focus group interview in line with the principles of purposeful sampling (Krueger &
Casey, 2009; Morgan, 1988; Morgan & Scannell, 1998). Three invitees agreed to participate in the
focus group interview, and they consisted of almost an entire section of the Ministry of Education.
Therefore, the roles and responsibilities of the section and the individual participants were treated as
confidential in order to protect their identities from being disclosed, directly or indirectly. However,
it must be noted that the participants had a long history of dealing with the matters related to school
education policies developed by the Ministry. Therefore, their perspectives and experiences were
considered a representative summary of the context of the Bhutanese school education system.
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Because only one three-member focus group was involved, between-group analyses from the focus

group interview are not possible.

4.6 Research Instrumentation

The following data collection instruments were used for the work associated with this study: a
mathematics test, a student questionnaire, a teacher questionnaire, a school questionnaire, and a focus
group interview. The following sections describe the procedures used in designing and developing

these instruments.

4.6.1 Mathematics Test: Design and Development

As noted in Chapter 1, the main purposes of the Mathematics test were to generate: (a) profiles of
Grade 10 Bhutanese students’ knowledge of the school mathematics curriculum; (b) information on
the students’ preparedness to meet the challenges of the future; (¢) information on the students’
knowledge and skills suitable for adapting to rapid societal and technological change; and (d)
international benchmarks for the students’ mathematical knowledge and skills. In addition, the
Mathematics test has been identified as the criterion variable for assessing the various educational
effectiveness factors related to student, teacher, and school characteristics. With these purposes as

guidelines, the Mathematics test was developed as follows.

Downing (2006) has summarised different test development procedures into the following 12 steps:
overall plan; content definition; test specification; item development; test design and assembly; test
production; test administration; scoring test responses; passing scores; reporting test results; item
banking; and test technical report. In line with these 12 steps, a two-hour Mathematics test for Grade
10 Bhutanese students was constructed by using all of the 42 PISA mathematics items that were
released by the OECD (2009c) for public use. These were used by the OECD in either PISA 2000 or
PISA 2003. The original identity numbers of the 42 items with their corresponding sources are listed

in Appendix 2.

A typical table of test specification provides the following information: subject contents and
competencies assessed by the test, item formats used in the test, and the number of items used in the
test (Black, 1999). Table 4.3 shows the test specification designed for the Mathematics test with the

42 PISA mathematics items in terms of the PISA Mathematical Literacy Framework.
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Table 4. 3. Specification of the Mathematics Test in terms of the PISA Mathematical Literacy
Framework

Mathematics Competency Cluster
Domain Reproduction Connections Reflection Total
MR |CR|OR|TO|MR|CR|OR|TO|MR|CR |OR|TO
Space and 1b
Shape 5a 3a
9a | 22a| 1a 13a 3b 3c
4a
4 24a 6 1 11
Quantity 14a
12a
16a
23b 19a 16¢
16b
23c
23a 5 3 1 9
Change and 2a
Relationship | 7P 7a | 6b
26a | 6a 2b 15b | 26b
7c 7d | 15a
6c 6 5 2 13
Uncertainty 1la
8a
18a 17b 21a 20a 10a
17a
3 25a 4 2 9
Total 5 9 4 | 18| 4 5 9 18] 1 1 4 6 42

MR=Multiple-choice response; CR=Closed-constructed response; OR=0Open-constructed response;
TO= Total number of items in a competency cluster

Table 4.3 provides the following information: total items on each content category, total items in
each competency cluster, item competency levels, types of item formats, and positions of items in the
test. For instance, there are 11 items assessing Space and Shape, with four items requiring
reproduction competency, six items requiring connections competency, and one item requiring
reflection competency. Out of these 11 items, two are multiple-choice items bearing question
numbers 9a and 13a, two are closed-constructed response items bearing question numbers 5a and
22a, and seven are open-ended constructed response items bearing question numbers 1a, 1b, 3a, 3b,

4a, 24a, and 3c. In total, there are 42 test items in the test.
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As PISA has released only 42 items, all of them were used in developing the Mathematics test so that
the test assessed a range of mathematical knowledge and skills entailed in the Grade 10 mathematics

curriculum followed by Bhutanese schools.

4.6.1.1 Test Validity

The American Educational Research Association, (AERA), the American Psychological Association,
(APA), and the National Council on Measurement in Education (NCME), (1999, p. 9) described
validity as the “degree to which evidence and theory support the interpretations of test scores entailed
by proposed uses of tests”. This definition emphasises validity as a unitary concept in terms of
evidence, and extends over construct validity (Aiken & Growth-Marnat, 2006; Gronlund & Waugh,
2009; Linn, 2002), content validity (Aiken & Growth-Marnat, 2006; Gronlund & Waugh, 2009;
Linn, 2002), and criterion validity (Aiken & Growth-Marnat, 2006; Gronlund & Waugh, 2009; Linn,
2002).

AERA, APA, and NCME (1999) identified the following sources of validity evidence: contents of
the test; response processes/patterns observed in the test; internal structure of the test; relation of the
test to external criterion; and the consequences of testing. Relating these sources to PISA, similar
evidence was compellingly described in its assessment frameworks (OECD, 1999b, 2004b, 2006),
reports (OECD, 2000, 2004a, 2007a), and technical reports (OECD, 2002, 2005d, 2009b). Where
validity evidence has been found to be weak or wanting in PISA, scholarly debates on such issues
have already been discussed in Chapter 2 of this thesis. As described in that chapter, a serious issue
with PISA is related to its alignment with school curricula used by participating schools. This issue is
pertinent to the Mathematics test used in this study as well, because the test was constructed by using

the PISA mathematics items.

A test with good content validity elicits a range of responses that are representative of the entire
domain of knowledge and skills that the test is designed to measure (Aiken & Growth-Marnat, 2006).
To ensure that the Mathematics test measured the mathematical knowledge and skills that Grade 10
Bhutanese students were expected to learn, a content validation study was conducted by evaluating
the alignment of the 42 PISA items with the Grade 10 mathematics curriculum standards. The PISA
Mathematical Literacy Assessment Framework has the following four overarching content domains:
(a) space and shape, (b) quantity, (c) change and relationship, and (d) uncertainty. These domains
were compared with the Grade 10 mathematics curriculum standards. The comparison was expected
to indicate similarities and differences between the PISA Mathematical Literacy Assessment
Framework and the Grade 10 mathematics curriculum. Similarities would indicate that the PISA

mathematics items could assess the mathematical knowledge and skills of Grade 10 Bhutanese
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students, while differences would indicate otherwise. The following three designs were used in the
comparison: Bhutanese Grade 10 mathematics curriculum objectives by PISA Mathematical Literacy
Assessment Framework objectives; Bhutanese Grade 10 mathematics curriculum strands by PISA
Mathematical Literacy Assessment Framework domains; and the PISA mathematics test items by the

Bhutanese Grade 10 mathematics curriculum strands and standards.

First, the comparison between the objectives of Bhutanese Grade 10 mathematics curriculum and of
the PISA Mathematical Literacy Assessment Framework was made as follows. The PISA
Mathematical Literacy Assessment Framework expects 15-year-olds to “analyse, reason, and
communicate ideas effectively as they pose, solve, and interpret mathematical problems in a variety
of situations” (OECD, 2004b, p. 24). Similarly, Bhutanese Grade 10 mathematics curriculum expects
Bhutanese students to reason, communicate, and confidently use their mathematical knowledge and
skills as they solve, describe, explore, and discover mathematical problems in various situations
(CAPSD & BBE, 2007). The use of common key words such as reason, communicate, solve
mathematical problems, and situations in both the PISA Mathematical Literacy Assessment
Framework and the Grade 10 mathematics curriculum indicates a high degree of similarity in their
objectives. PISA expects students to demonstrate their capacities to analyse, reason, and
communicate mathematical ideas effectively through their performances on the PISA mathematics
test items that model the various real-world mathematical problem situations that the students are
likely to encounter after their school days. Similarly the Grade 10 mathematics curriculum expects
Bhutanese students to be able to “relate mathematics to the situations relevant to their daily lives”
(CAPSD & BBE, 2007, p. 63). PISA is designed to assess the cumulative yield of education systems
at the level of compulsory schooling, focussing on the knowledge and skills that students need in
their adult life (OECD, 2004b, 2006). Similarly, the Grade 10-level school education marks the end
of the basic education in Bhutan (Policy and Planning Division, 2008). In other words, the Grade 10-
level school education is expected to prepare students either for further studies or provide them with
the knowledge and skills relevant to their adult life. The inference that can be drawn from the
comparison is that the objectives of the Bhutanese Grade 10 mathematics curriculum and of the PISA
Mathematical Literacy Assessment Framework are satisfactorily similar—both expect students to

learn and demonstrate similar mathematical knowledge and skills.

Second, the strands of the Bhutanese Grade 10 mathematics curriculum and the domains of the PISA

Mathematical Literacy Assessment Framework were compared, as shown in Table 4.4.
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Table 4. 4. Comparison of the Bhutanese Grade 10 Mathematics Curriculum Strands and the PISA
Mathematical Literacy Assessment Framework Domains
Bhutanese Grade 10 PISA Mathematical Literacy Assessment Framework Domains

Mathematics Curriculum
Strands

Space and Change and Quantity Uncertainty
Shape Relationship

10A: Numbers

10B: Operations

10C: Pattern

10D: Measurement

10E: Geometry

10F: Data Management &
Probability

Notes: 1. White colour= does not match; 2. Blue colour= does match only in terms of the 42 PISA
mathematics items; 3. Green colour= does match only in terms of the similarities in mathematical
knowledge and skills; and 4. Purple colour= does match both in terms of the 42 PISA mathematics
items and the similarities in mathematical knowledge and skills

In Table 4.4, the shaded cells indicate the match between the strands of the Bhutanese Grade 10
mathematics curriculum and the domains of the PISA Mathematical Literacy Assessment
Framework. First, the mapping is done based on the similarities in mathematical knowledge and
skills emphasized in the Bhutanese Grade 10 mathematics curriculum strands and the PISA
Mathematical Literacy domains. For instance, Numbers in the Bhutanese Grade 10 mathematics
curriculum emphasises the following mathematical knowledge and skills: an understanding of
number meanings, ordering and representing real numbers, and applying a variety of number theory
concepts in solving problems. Quantity in the PISA Mathematical Literacy Assessment Framework
emphasises the following skills and knowledge: an understanding of relative size, the recognition of
numerical patterns, the use of numbers to represent quantities and quantifiable attributes of real-
world objects, and estimation (OECD, 2004b). As mathematical knowledge and skills emphasized in
Numbers and Quantity are similar, they are mapped together. Second, the Bhutanese Grade 10
mathematics curriculum strands and the PISA Mathematical Literacy domains are mapped by
allocating the 42 PISA mathematics items to the Bhutanese Grade 10 mathematics curriculum strands
based on how close the items measured the mathematical knowledge and skills embedded in the
strands. The results from the comparison, as displayed in Table 4.4, lead to the inference that the
strands of the Bhutanese Grade 10 mathematics curriculum matched with the domains of the PISA
Mathematical Literacy Assessment Framework. Therefore, it was possible to develop a test
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specification for the Mathematics test in terms of the Grade 10 mathematics curriculum strands.

Table 4.5 shows the test specification.

Table 4. 5. Test Specification of the Mathematics Test in Terms of the Bhutanese Grade 10
Mathematics Curriculum Strands

Competency Cluster
Mathematics
Curriculum Reproduction Connections Reflection Total
Strands
MR |CR|OR|TO MR|CR|OR|TO|MR|CR |OR |TO
10A:
Numbers 2a 1 1
10B: 16a
Operations 2b 26D
26a 2 1 1 4
10C: Pattern 5a 3a
7c 6a Ta 3c
14a 6b | 3b
7b 6c 7d 16¢
16b 7 24a 6 2 15
10D: 22a 13a | 19a | 1b
Measurement | 23b la
23a 4 23c | 4a 4 9
10E: 9a
Geometry 1 1
10F: Data 1la
Management 8a 12a
& 18a 17b 21a 20a | 15b | 10a
Probabilit 17a 15a
robabiiity 3 25a| 6 3 12
Total | 5 9 4 | 18| 4 5 9 18| 1 1 4 6 42

The similarities in the strands of the Bhutanese Grade 10 mathematics curriculum and the domains of

the PISA Mathematical Literacy Assessment Framework indicate that the 42 PISA mathematics

items may adequately assess the mathematical knowledge and skills of Grade 10 Bhutanese students.

However, only similarities in objectives and domains are not sufficient to conclude that a set of test

items designed for assessing the PISA Mathematical Literacy Assessment Framework domains can

be used for testing the Bhutanese Grade 10 mathematics curriculum strands. It is imperative that the

42 PISA items aligned well with the Bhutanese Grade 10 mathematics curriculum standards.
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Webb (1997, 1999, 2006) convincingly used the following four criteria to assess the alignment
between test items and curriculum standards: categorical concurrence, depth-of-knowledge
consistency, range-of-knowledge correspondence, and balance of representation. Webb (1999)

defined each of these four criteria as follows:

The criterion of categorical concurrence between standards and assessment is met if the same
or consistent categories of content appear in both documents. .... Depth-of-knowledge
consistency between standards and assessment indicates alignment, if what is elicited from
students on the assessment is as demanding cognitively as what students are expected to
know and do as stated in the standards. .... The range-of-knowledge criterion is used to judge
whether a comparable span of knowledge expected of students by a standard is the same as,
or corresponds to, the span of knowledge that students need in order to correctly answer the
assessment items/activities. .... The balance-of-representation criterion is used to indicate the

extent to which items are evenly distributed across objectives. (pp. 7-8)

These alignment criteria were applied in studying the alignment between the 42 PISA mathematics
items and the Bhutanese Grade 10 mathematics curriculum standards. A one-day alignment study
was conducted in Bhutan to study the alignment between the 42 PISA mathematics items and the
Bhutanese Grade 10 mathematics curriculum standards. Five mathematics teachers, who had been
teaching the Bhutanese Grade 10 mathematics curriculum in five schools in Bhutan for over a range
of five to 10 years, were involved in the alignment study. Each one of the five teachers was provided
with a copy of the Grade 10 mathematics curriculum standards a week before the alignment study,
with the instruction to review them. The objective of the advance distribution of the curriculum
standards was to enable the teachers to recapitulate their experience with the curriculum standards,

and prepare them for the alignment study.

On the day of the alignment study, the teachers were presented with the depth-of-knowledge levels
used in the 42 PISA mathematics items. PISA (OECD, 1999b, 2004b, 2006) used the following three
broad mathematical competency clusters to evaluate the depth-of-knowledge levels: reproduction

cluster, connections cluster, and reflection cluster. These clusters were described in Chapter 2.

Each one of the five teachers was instructed to study the competency clusters and add their own
additional clusters or descriptions under any cluster allocation. This activity helped the teachers to
understand the competency clusters, and find out if they agreed to the clusters. The teachers were
then instructed to discuss, in a group of two or three, their understanding of the competency clusters.
The discussion further clarified the meanings of the clusters and enabled teachers to reach consensual

understanding of the clusters. It is worth noting here that none of the five teachers proposed any
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additional clusters or additional descriptions within any cluster, indicating the adequacy of the
clusters in covering a range of mathematical knowledge and skills expected of Bhutanese Grade 10
mathematics students. The teachers were instructed to assign individually a depth-of-knowledge level
for each objective for each standard. Where an objective contained two or more depth-of-knowledge
levels, the teachers were instructed to assign the higher level because the lower level is a prerequisite
for the higher level. Next, the teachers were instructed to discuss the depth-of-knowledge levels that
they assigned for each objective for each standard, with the goal of reaching consensus. The depth-
of-knowledge levels assigned for each objective for each standard by the teachers were coded on a
coding matrix prepared prior to the the alignment study. Table 4.6 shows a portion of the Grade 10
mathematics curriculum standards assigned with the depth-of-knowledge levels. The complete table

is available in Appendix 3.

Table 4. 6. The Bhutanese Grade 10 Mathematics Curriculum Standards with the Depth-of-
Knowledge Levels

Standards Depth-of-Knowledge Level
Strands Goals Objectives R-1 C R-2
10-A
3
10-Al 1 0 0
10-A2 0 1 0
10-A3 1 0 0
10-A4 0 1 0
10-A5 0 1 0
10-A6 0 1 0

In Table 4.6, R-1 represents the reproduction cluster, C represents the connections cluster, and R-2
represents the reflection cluster. The Grade 10 mathematics curriculum has a hierarchical structure,
with objectives forming the first level, goals the second level, and standards the third level. Table 4.6
is read as follows: standard A of Grade 10 (i.e., coded as 10-A) mathematics curriculum has three
goals (i.e., quantified as 3) and six objectives (i.e., coded as 10-Al, 10-A2, ..., 10-A6), with
objectivel0-Al only mapped to the R-1 level (i.e., indicated by the digit 1), and not mapped to any
other levels (i.e., indicated by the digit 0). The Grade 10 mathematics curriculum has a total of six

standards, 29 goals, and 61 objectives. The results of the activity of assigning a depth-of-knowledge
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level for each objective for each standard were two-fold (Webb, 1999). First, the activity made the
teachers more familiar with what students were expected to know and do for each one of the
objectives within a standard. Second, the assigned levels could be used as benchmarks for comparing

the depth-of-knowledge level of each one of the 42 PISA mathematics items.

The activity of assigning a depth-of-knowledge level for each objective for each standard was
followed by the activity of assigning a depth-of-knowledge level for each of the 42 PISA
mathematics items. The teachers were asked to assign individually a depth-of-knowledge level for
each of the 42 PISA mathematics items, with the instruction on how to use the coding matrix
provided to them for recording their observations. Table 4.7 shows the coding matrix used for the

activity. A sample of the coding matrix is presented in Appendix 4.

Table 4. 7. Coding Matrix for Assigning Depth-of-Knowledge Level to Test Items

Item Number la | 1b | 2a 2b | 3a|3b |3c da | . . |. | 25a |26a | 26b
Depth-of- R-1 C | R2

Knowledge

In Table 4.7, the alphanumeric numbers in the first row are the item numbers of the 42 PISA items.
Table 4.7 should be read as follows: item 2a is assigned R-1, item 3b is assigned C, and item 3c is
assigned R-2. Where an item involved more than one depth-of-knowledge level, the teachers were
instructed to assign the higher level for the item. After all the teachers had completed the activity,
they were asked to discuss the depth-of-knowledge levels assigned for each of the 42 PISA
mathematics items, with the aim of reaching consensus. The consensus among the teachers is
important because an item can have only one of the depth-of-knowledge levels assigned to it.
Therefore, the teachers should agree on the most appropriate depth-of-knowledge level assigned to
an item. After the teachers reached consensus, they were presented with the depth-of-knowledge
levels assigned for each of the 42 PISA mathematics items. The teachers were asked to compare their
consensual list with the PISA list, and evaluate the depth-of-knowledge levels assigned for each of
the 42PISA mathematics items in the two lists. The comparison revealed that the two lists had the
same depth-of-knowledge levels assigned for each item of the 42 PISA mathematics items,
corroborating teachers’ competency at evaluating the depth-of-knowledge levels inherent in each of
the 42 PISA mathematics items. The activity served two purposes. First, the activity provided
information about the teachers’ competency at assigning the depth-of-knowledge levels for each of
the 42 PISA mathematics items. Second, the activity ascertained that the teachers understood the

depth-of-knowledge levels in their true sense, which essentially validates the depth-of-knowledge
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levels they assigned each objective for each standard of the Bhutanese Grade 10 mathematics

curriculum.

The teachers were instructed to match the depth-of-knowledge levels of the 42 PISA mathematics
items with the objectives of the Bhutanese Grade 10 mathematics curriculum standards, based on the
condition that a student’s response to the questions provided information about what the student
knew or could do with respect to an objective (Webb, 1999). The teachers wrote each item’s depth-
of-knowledge level in each row of an objective corresponding to the item’s column. Each objective
that was matched to a depth-of-knowledge level of an item was called a hit. Multiple hits were
allowed, and no limit on the number of hits for an item was set. This meant that an item could be
matched to more than one objective. However, after discussing among themselves on their individual
work, the teachers were able to reduce their differences in the number of hits for an item to a
noticeable extent. Table 4.8 shows a portion of the coding matrix used by one of the teachers to
match the depth-of-knowledge levels of the 42 PISA items to the objectives (complete table is
available in Appendix 5).

Table 4. 8. Depth-of-Knowledge Level of Items Matched to the Bhutanese Grade 10 Mathematics
Curriculum Objectives

Standards Competency Items

la | 1b | 2a 2b [3a|3b|3c |4a |8a|9a| 10a

10-A

10-Al 1 0 0

10-A2 | O 1 0

10-A3 1 0 0 Cc

10-A4 0 1 0 R-1

10-A5 0 1 0

10-A6 0 1 0

In Table 4.8, objective 10-A4 is matched to item 2a which has R-1 depth-of-knowledge level.
Similarly, objective 10-A3 is matched to item 3b which has C depth-of-knowledge level. These

objectives have one hit each.
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Table 4.8 was used for computing statistics for each standard of the Bhutanese Grade 10 mathematics
curriculum on the four alignment criteria for content validation. In accordance with Webb’s (1999)
method, the number of hits was used to compute mean, frequency, and percentage to evaluate the
alignment of test items and curriculum standards against the four alignment criteria. All of the
statistics were computed for each teacher, and the mean of all the teachers was computed for each
alignment criterion for use in evaluating the alignment of the 42 PISA mathematics items with the
Bhutanese Grade 10 mathematics curriculum standards. The complete computations for each of the
four alignment criteria are presented in Appendix 6. Table 4.9 presents the summary result of the
alignment of the 42 PISA mathematics items and the Bhutanese Grade 10 mathematics curriculum

standards.

Table 4. 9. Alignment of 42 PISA Mathematics Items and the Bhutanese Grade 10 Mathematics
Curriculum Standards

. Depth-of-
Sl Categorical epih-o Range-of- Balance-of-
Standards Knowledge .

N Concurrence . Knowledge Representation

0. Consistency

g | 10-Strand A- No Yes No No
Numbers

p | 10-Strand B- Yes Yes Yes No
Operations

g | 10-Strand C- Yes Weak No Yes
Pattern

g | 10-Strand D- Yes Yes No Yes
Measurement

g | 10-Strand E- No Weak Yes Weak
Geometry
10-Strand F-
Data

6 | Management Yes Yes Yes Yes
and
Probability

In Table 4.9, Yes indicates alignment, No indicates non-alignment, and weak indicates a marginal

alignment. Webb (1999) applied different conditions to each of the four criteria to judge the
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alignment of curriculum standards and assessments as described in the following lines. First, there
should be at least six test items measuring content from a standard for there to be a categorical
concurrence between the standard and the test. Second, for the depth-of-knowledge consistency
between the standard and the test to exist, at least 50% of the test items corresponding to an objective
had to be at or above the level of knowledge of the objective. Third, for the range of knowledge
criterion of alignment to be acceptable, at least 50% of the objectives for a standard had to have at
least one related test item. Finally, for the balance of representation criterion to be acceptable, an
index of 0.70 or higher, computed based on the difference in the proportion of objectives and the
proportion of hits assigned to the objective, is required. Depending on the percentage of alignment on
an alignment criterion, Webb (1999) graded the overall alignment of a test and curriculum standards
into fully aligned (100%), highly aligned (70% to 99%), partially aligned (50% to 69%) , and poorly
aligned (less than 50%). These criteria were used in evaluating the alignment of the Mathematics test

and the Bhutanese Grade 10 mathematics curriculum standards.

Overall, Table 4.9 shows that the Mathematics test and Bhutanese Grade 10 mathematics curriculum
standards were partially aligned, indicating the validity of the Mathematics test in assessing
Bhutanese Grade 10 students’ mathematical knowledge and skills of their school mathematics
curriculum. Specifically, 67% of alignment on the categorical concurrence, 67% of alignment on the
depth-of-knowledge levels, 50% of alignment on the range of knowledge, and 50% of alignment on
the balance of representation was achieved.

In summary, Bhutanese Grade 10 mathematics curriculum standards and the Mathematics test
attained a sufficient level of alignment on all the four alignment criteria, namely, categorical
concurrence, depth-of-knowledge consistency, range-of- knowledge correspondence, and balance of
representation. Therefore, the inference is that the test contained sufficient items to assess the
mathematical knowledge and skills of Grade 10 Bhutanese students in line with what they were
expected to know and do according to the Grade 10 mathematics curriculum standards.

4.6.1.2 Field Administration: Trial

A two-hour Mathematics test, developed by using the 42 mathematics items from PISA, was trialled
in a school in Bhutan with the view to improving the test before administering its final version.
Thirty six students participated in the trial test.

The analysis of the trial test data focussed on the following characteristics of the Mathematics test:
suitability of the writing time, unwanted ambiguity in the test item wordings, and adequacy of the
answer space. In addition, students were invited to make post-test comments, particularly their

feelings about the test. A complete protocol of the psychometric analysis of the test could not be
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applied in analysing the data from the trial test for want of an adequate sample size. For instance, a
minimum sample size of five test candidates is recommended for every parameter of a test item such
as difficulty index and discrimination index (Crocker & Algina, 2008; Nunnally, 1978). However, as
the test items were adapted from PISA, information about ‘item p-values’ and “item difficulty scores’
was available (OECD, 2009c). In addition, the fact that the items were used in PISA is indicative of

the items having sound psychometric properties.

First, the item p-values of the 42 items were examined. Table 4.10 presents the item p-values as
reported by the OECD (2009c). An item p-value indicates the percentage of candidates who
answered an item correctly. The item p-values range from zero to one, with the p-values less than
0.20 and greater than 0.95 indicating problems in the test items (Crocker & Algina, 2008). Table 4.10
also presents the item difficulty scores with a mean of 500 and a standard deviation of 100. An item
difficulty score corresponds to the maximum score points on the PISA mathematics scale when the

item is correctly answered.

Table 4. 10. Item p-values and Item Difficulties Reported by the OECD for the 42 PISA Mathematics
Items

Item Number Item Item Item Number Item Item
p-value difficulty p-value difficulty
1(a) 0.61 492 13 (a) 0.20 710
1 (b) 0.55 524 14 (a) 0.66 484
2 (a) 0.34 611 15 (a) 0.54 533
2 (b) 0.19 708 15 (b) 0.29 636
3(a) 0.49 548 16 (a) 0.80 636
3(b) 0.25 655 16 (b) 0.74 439
3(c) 0.13 723 16 (c) 0.40 586
4 (a) 0.19 712 17 (a) 0.79 427
5 (a) 0.56 516 17 (b) 0.48 565
6 (a) 0.61 506 18 (a) 0.50 549
6 (b) 0.46 559 19 (a) 0.61 499
6 (C) 0.69 529 20 (a) 0.46 557
7 (a) 0.67 492 21 (a) 0.32 620
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7 (b) 0.83 403 22 (a) 0.78 421
7 () 0.83 413 23 (a) 0.72 620
7 (d) 0.28 655 23 (b) 0.46 570
8 (a) 0.47 556 23 (0) 0.50 554
9 (a) 0.58 537 24 (a) 0.63 503
10 (a) 0.52 551 25 (a) 0.36 615
11 (a) 0.26 710 26 (a) 0.73 447
12 (a) 0.49 559 26 (b) 0.25 657

A histogram of the item p-values shown in Table 4.10 is presented in Figure 4.1. Figure 4.1 indicates
that the item p-values are approximately normal distributed, showing that the Mathematics test was

able to motivate and assess students of diverse abilities (Nunnally, 1978).
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Figure 4. 1. Histogram of Item p-values

Second, the appropriateness of the test-writing time of two-hour duration was analysed by looking at
the students’ response patterns. Since the test did not contain choice within questions or alternate
guestions, it was assumed that the students would attempt to respond to as many questions as the
writing time allowed them. Therefore, many answer papers with many incorrect or missing responses

at the end of the test would suggest the inadequacy of the test-writing time. The answer paper did not
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show any discernible response patterns attributable to this assumption, proving that the test-writing
time was in proportion to the mathematical knowledge and skills demanded by the test. In addition,
to ensure that the test-writing time was not in excess of the mathematical knowledge and skills
demanded by the test, students were encouraged to leave the test room immediately after they
finished writing the test. It was observed that no students left the test room before the last five
minutes of the test, confirming that the test-writing time was proportional to the mathematical
knowledge and skills inherent in the test. The two-hour writing time was also in close proximity to
the average of two-minute writing time for a test item followed in PISA (OECD, 2005d). The
inference from these observations is that the test-writing time matched with the difficulty level of the

test.

Third, the possibility of ambiguities in the item wordings of the test was analysed by studying the
clarifications sought by the students during the test session. A few students sought clarification on
some items. It was observed that some diagrams and graphs did not carry appropriate labels.

Accordingly, this was corrected in the final version of the test.

Fourth, the adequacy of the writing space was analysed by studying the manner in which the students
used the answer space provided in the test paper. No students had used a separate answer sheet for
any question, and there was no spill over writing or writing in reduced font size in any answer space.

This indicated the adequacy of the answer space provided for each item.

In summary, the trial test data showed that the Mathematics test of 42 items was suitable for use in
testing Grade 10 Bhutanese students. The histogram of the item p-values also indicated that the test
had acceptable items with an appropriate range of item difficulties to cater for diverse student
abilities.

4.6.1.3 Field Administration: Final

The final administration of the Mathematics test consisted of informing the schools, training the
administrators, and receiving the test materials from the test administrators. The edited version of the
Mathematics test was administered to 1,500 students in 60 schools across Bhutan. Prior consent was
obtained from the schools, and test schedules were provided to the schools before administering the
test. The test was administered by a group of test administrators who were provided with a brief
training on administering the test. The test administrators’ training focussed on the following areas:
filling out the student tracer forms, setting up the test rooms, unpacking the test papers, administering
the test, invigilating the test, packing the answer papers, and delivering the test documents to the
researcher. The training was aimed at standardizing the test administration procedures so that the

influence of different test administrators or test environments on the test candidates was avoided or
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reduced (Evers, 2001). In line with the training, the test administrators successfully administered the

test in all 60 schools.

4.6.1.4 Test Scoring and Data Screening

Responses to the test were scored and the responses to the questionnaire items were coded before
entering into computers. The test papers were evaluated and scored by the researcher in line with the
test scoring guide (see Appendix 7) adapted from the one used for PISA (OECD, 2009c). This
ensured consistency in the scores across the papers, and avoided the need for marker training and
inter-rater agreement statistics. Responses to the questionnaires were similarly coded. The test scores
and the responses to the questionnaires were entered into computers by a four-member data entry
team. The team was trained on data entry protocols. During the training, each team member entered
data from a sample of five test papers into a pre-designed data entry form. A similar procedure was
followed with the questionnaires. The trial provided the team with hands-on experience and
consolidated their prior verbal training. Data entry was done in the morning, followed by a data
cleaning session in the afternoon. Data were cleaned by using descriptive statistics, such as the score
frequencies, range, and mean. The errors detected during data screening were corrected by referring
to the original response papers. This mode of data entry minimised the errors committed during

entering data into computers, as evidenced by fewer errors after the first couple of days.

Finally, the complete data set was screened in the same manner, and all errors were rectified before
accepting the complete data set from the data entry team. Throughout the data entry period, the
researcher worked as the table leader for the data entry team. The complete data set was then made

ready for further analyses.

4.6.1.5 Test Reliability

Classical test score theory assumes that each test taker has a true score that would be obtained if there
were no errors in measurement (Aiken & Growth-Marnat, 2006; Kaplan & Saccuzzo, 2001;
Nunnally, 1978). Errors in measurement can be systematic or random. Kaplan and Saccuzzo (2001)
noted that systematic errors in measurement are less likely than random errors to misguide an
investigator to make wrong inferences. Classical test score theory assumes that measurement errors
are random, and are attributable to external factors such as the unconducive test environment, test
fatigue, and unmotivated test participants. Therefore, a test score has two parts, namely, true score
and random measurement errors. Test reliability indicates the proportion of variability attributable to
the true score, that is, the percentage of the variance in the test score because of the existence of a
true score. The higher the reliability, the lesser the variance in the test scores because of random

errors.
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The reliability estimate for the mathematics test used in this study was calculated by using
Cronbach’s coefficient alpha (Aiken & Growth-Marnat, 2006; Kaplan & Saccuzzo, 2001).
Coefficient alpha was preferred over other methods of estimating reliability (e.g., test-retest, parallel
forms, split-half, KR20, KR21) because it is “the most general method of finding estimates of
reliability through internal consistency” (Kaplan & Saccuzzo, 2001, p. 113). In addition, the test
administrators were adequately trained on the ways to prevent possible errors related to test
administration and logistics from unduly affecting students when writing the test. Further, only one
form of the test was used in all the schools. In this way, the errors associated with test administration
and different test forms were adequately controlled. Therefore, the reliability estimates that can be
obtained by other methods are less relevant to the test than the internal consistency. The coefficient
alpha for the Mathematics test was 0.78, with the standard error of 0.01 score units. TiaPlus
(Heuvelmans, 2002) was used in estimating the coefficient alpha. This reliability estimate is deemed
adequate for the test. Evers (2001) noted that a reliability coefficient between 0.70 and 0.80 is
sufficient for making decisions on students’ learning, and a reliability coefficient greater than 0.70 is
good for research at group level; indicating the adequacy of the reliability coefficient of 0.78 for the
test. Similar values have been reported for PISA (OECD, 2009b) and TIMSS (IEA, 2008).

4.6.1.6 Test Item Calibration and Student Ability Estimation

The Mathematics test items were calibrated by using ConQuest—a computer software program
capable of generating item parameters based on both classical test theory and item response theory.
Among the different item response models that ConQuest is capable of fitting (Adams & Wilson,
1996; Wu, Adams, Wilson, & Haldane, 2007), the partial credit model (Masters, 1982; Masters &
Wright, 1997) was used in calibrating the Mathematics test items because of its close fit with the
items used in the test. To facilitate the interpretation of the item parameters, the partial credit model
is briefly discussed.

According to the partial credit model, the probability of person j scoring x on item i is written as

epo(ej —Su)
k=0

Py == - ,where (6, -5, )=0 (4.10)
ZeXpZ(ej —Si) 0
h= k=0

In Equation 4.10, B, is the probability of person j scoring x on item i, §; is the ability of person j or

person parameter, and &, is the item step difficulty or item parameter. The item parameter, o, , is

the relative difficulty of each step of an m, step item with m, +1 step difficulties. In other words,
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the item parameter corresponds to a position on the measurement variable at which a person j of

ability 6; is equally likely to respond in either category x or category x-1. The person ability

parameter, 6, , is the modelled location of person j on the ability continuum. The partial credit model

automatically takes the form of the Rasch model (Rasch, 1980) when an item has only two response

categories.

The Mathematics test items were calibrated by using the maximum likelihood estimation procedure
available in ConQuest (Wu, et al., 2007). Adams and Wilson (1996) present an excellent discussion
on the use of the maximum likelihood estimation procedure in ConQuest, and the same is not
repeated here. The result of the item calibration is useful for deciding whether an item should be
excluded from the final analyses, because an item with poor psychometric properties provides
misleading information. Table 4.11 shows the items from the Mathematics test with poor

psychometric properties.

Table 4. 11. Items with Poor Psychometric Properties

Item Estimate | SE Unweighted Fit Weighted Fit

° MNSQ | ClI T MNSQ Cl T
Q7d 1.391 0.103 | 1.87 (0.93,1.07) | 19.0 | 1.11 (0.83,1.17) 1.3
Ql3a |2.871 0.058 | 1.21 (0.93,1.07) | 5.3 | 1.03 (0.71,1.29) 0.2
Q23a -1.234 0.031 | 1.15 (0.93,1.07) |40 |1.11 (0.95, 0.05) 4.0

Estimate=item difficulty parameter; SE=standard error of the item difficulty parameter; MNSQ=the
mean square fit statistics; CI=95% confidence interval for the MNSQ); T=the Student’s t-statistic.

For an item to fit the item response model used in the calibration, the value of the MNSQ should lie
within the range of its corresponding CI, which was not the case with the items in Table 4.11. Also,
when the value of the MNSQ does not fall within its corresponding CI, the absolute value of the
corresponding t-statistic is greater than 2, which is indicative of the misfit between an item and the
model used (Wu, et al., 2007), and this was the case with the items in Table 4.11. Therefore, the
items in Table 4.11 did not fit the model. These misfit items were further examined by using their
classical test theory-based indices generated by ConQuest. Table 4.12 shows the item indices of the

items in Table 4.11 based on classical test theory.
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Table 4. 12. Item Indices based on Classical Test Theory for the Items shown in Table 4.11
Item ID % correct Point Bi-serial correlation

Q7d 6.89 -0.10
Q13a 2.81 0.05
Q23a 4311 0.27

In Table 4.12, item Q7d is a dichotomous item whose point bi-serial correlation is the same as its
item-rest correlation of -0.10. The negative item-rest correlation shows that the item functioned
differently from the rest of the items in the test. On closer inspection of the Mathematics test, the
item had some typographical errors in its response options. The item was excluded from the analysis.
Item Q13a has a very low point bi-serial correlation, showing that the item did not discriminate well
between the performances of the high and the low ability students (Crocker & Algina, 2008). Only
about 3% of students had achieved the maximum score on this item. However, the item neither had
any typographical error nor it was irrelevant to the Grade 10 Bhutanese mathematics curriculum.
Therefore, item Q13a was included in the later analyses. The point-bi-serial correlation of item Q23a

is acceptable, and therefore it was included in the later analyses.

Besides the sound psychometric properties of the test items, students’ motivation during the test and
sufficiency of the test writing-time also affect the test validity. The missing response data were
analysed next to confirm or rule out the possibility of the influence of these factors on students’
responses to the test items. The analysis of the missing values in the test data by using SPSS version
19 (SPSS Inc, 2009) MVA (Missing Value Analysis) option showed that the data were MCAR

(missing completely at random) as indicated by Little’s MCAR test ( y*=39103.219, df=39039,
p=0.409). The ‘Missing Patterns’ table generated during MV A did not show any discernible response

patterns. For instance, a not-reached item was expected to have an item immediately preceding it and
the remaining items following it left unanswered, which was not visible in the ‘Missing Patterns’
table. Two inferences were drawn from these observations. First, the students remained motivated
when writing the test. Second, the missing values in these data represented incorrect responses. In the
light of these conclusions, the misfit of the items 13a and 23a to the model were attributed to their
difficulty; not to the lack of sound psychometric properties of these items. Therefore, these items
were included in the item calibration as well as in generating student proficiency scores. Thus,

overall the Mathematics test was reduced from 42 items to 41 items.
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Item calibration was then followed by estimation of student ability scores. A commonly used method
of estimating student ability scores on large-scale assessment surveys is the use of plausible values
(Beaton & Gonzalez, 1995; Mislevy, Beaton, Kaplan, & Sheehan, 1992; OECD, 2005c, 2009b; Wu,
2005). Similarly, student ability scores on the Mathematics test were plausible values that were
generated by ConQuest, with the mean of zero and the standard deviation of one. A set of five
plausible values was generated for each student. The plausible values were then transformed to the
PISA scale with the mean of 500 score points and the standard deviation of 100 units. The
transformation helped in interpreting the Mathematics test scores in terms of the PISA Mathematics
Proficiency Scale and facilitated the comparison of the Mathematics test scores with the PISA 2003

Mathematical Literacy test scores.

4.6.1.7 Linking the Mathematics Test to PISA 2003

The Mathematics test and the mathematical literacy section of the PISA 2003 were linked based on
the approach of Kolen and Brennan (2004). The approach involves using the means and the standard
deviations of the common items in the tests that are to be linked. The means and the standard
deviations of the parameters of the common items in the Mathematics test and the mathematical

literacy section of the PISA 2003 were used in deriving the scaling constants.

It is beyond the scope of the thesis to describe fully the procedures involved in linking different tests.
However an overview of Kolen and Brennan’s (2004) approach is necessary to set the task in
context. Kolen and Brennan (2004) used the following transformation equations for scale | (test I)

and scale J (test J):
0, =A0,+B, (4.11)
b, = Ab, + B, (4.12)

In Equations 4.11 and 4.12, & denotes the student ability and b denotes the item difficulty parameter,
respectively. The constants A and B are the scaling constants. Kolen and Brennan (2004), also

presented the following equations for deriving the scaling constants:

_o(by)
A= O—(bl ) , (4.13)
B =u(b;)—Au(b,), (4.14)

In Equations 4.13 and 4.14, o and p are the standard deviation and mean of the item difficulty

parameters. Johnson and Owen (1998) also used similar equations for linking NAEP and TIMSS
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results. Using the means and the standard deviations of the 11 common items shown in Table 4.13,

the scaling constants are derived as follows:

Op

a=—>==0.983 (4.15)
O,

B=pp, —a(uy )=-0.040 (4.16)

In Equations 4.15 and 4.16, x4, , 05 , ty and oy, denote the means and standard deviations of

difficulty estimates of the 11 common items for PISA 2003 and the Mathematics test respectively.
Table 4.13 presents the item parameters of the common items used in the Mathematics test and the

PISA 2003 Mathematical Literacy test along with the derived scaling constants.

Table 4. 13. Common ltems and their Parameters as Calibrated in the Mathematics Test and in PISA

PISA 2003 Mathematics Test Mathematics Test Difference Difference
Squared
Item Difficulty Centred Difficulty Centred (1-2)
ID Estimate Difficulty Estimate Difficulty
Estimate Estimate(2)
1)
Ql(a) | -0.867 -0.125 -0.924 -0.21 -0.085 0.007225
Q1(b) | -0.453 0.289 -0.265 0.449 0.16 0.0256
Q7(a) |-0.861 -0.119 -0.706 0.008 0.127 0.016129
Q7(b) | -2.037 -1.295 -2.126 -1.412 -0.117 0.013689
Q8(a) | 0.101 0.843 0.134 0.848 0.005 0.000025
Ql4(a) | -0.824 -0.082 -0.908 -0.194 -0.112 0.012544
Q15(b) | 1.119 1.861 1.248 1.962 0.101 0.010201
Q16(a) | -1.833 -1.091 -1.511 -0.797 0.294 0.086436
Q16(b) | -1.408 -0.666 -1.200 -0.486 0.18 0.0324
Q16(c) | 0.474 1.216 0.292 1.006 -0.21 0.0441
Q17(a) | -1.567 -0.825 -1.886 -1.172 -0.347 0.120409
Mean | -0.742 -0.714 -0.00036
SD 0.988 1.005 0.19203
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Also, shown in Table 4.13 is a Difference column that indicates the changes in the item difficulty
parameters across the two tests. In principle, it is desirable to have a perfect match between the item
parameters of the common items in the two tests. However, the item difficulty parameters of the
common items differ between the tests which leads to linking error (OECD, 2005c). Therefore, the
linking error is the standard error of the difference in the item difficulty parameters of the common
items across tests, and it is computed by dividing the standard deviation of the difference by the
square root of the number of common items (OECD, 2005c). The standard deviation of the difference
in the item difficulty parameters of the 11 common items is equal to 0.192. Therefore, the linking
error is 0.059 logit units. This linking error corresponds to 5.79 on the Mathematics test with the
mean of 500 and the standard deviation of 100. The linking error leads to the overestimation of the
mean test scores. Elaborate discussions on the properties of the linking error are presented in Kolen
and Brennan (2004) and the OECD (2005c). In line with its properties, the linking error was used in

computing the variances of the sample statistics.

Equation 4.11 makes it possible to link the PISA 2003 Mathematical Literacy test to the Mathematics

test as follows:
P =a(M;)+p (4.18)

In Equation 4.18, P, denotes the predicted scores on PISA 2003 Mathematical Literacy test for

Grade 10 Bhutanese students, M, denotes the scores of Grade 10 Bhutanese students on the

Mathematics test, and « and f are the scaling constants.
Substituting the values of the scaling constants in Equation 4.18 yields the following equation:

P, =0.983(M,)—0.040 (4.19)

Equation 4.18 is in logit metric. Because the PISA 2003 Mathematical Literacy scores were
standardised with a mean of 500 scores and a standard deviation of 100 units, Equation 4.18 was also

standardised as shown in Equation 4.20.
Py . =(0.983(M,)—0.040)x100+500 (4.20)

Equation 4.20 makes it possible to compare the Mathematics test scores with the PISA 2003
Mathematical Literacy test scores, and use the PISA Mathematics Proficiency Sale to interpret Grade
10 Bhutanese students’ Mathematics test scores. The OECD (2005d) presents a thorough technical
discussion on scale transformation between different cycles of PISA administrations which further

guided the formulation of Equation 4.20.
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4.6.1.8 Developing the Mathematics Proficiency Scale

Students’ profiles of mathematical knowledge and skills were analysed and interpreted in terms of
the proficiency levels assigned to their scores. Item response theory modelling of students’ response
data makes it possible to estimate student ability and item difficulty parameters separately, and
position the two parameters on the same measurement scale (Embretson & Reise, 2000). This makes
it possible to map item difficulty with student ability. By defining the mathematical knowledge and
skills demanded by individual test items, it then becomes possible to interpret student ability in
accordance with the mathematical knowledge and skills included in the test items. This provides an
analytical insight into the profile of students’ mathematical knowledge and skills. Such an insight has
a huge potential to assist teachers to teach better, students to learn with understanding, and school

heads to make informed decisions.

An example of an item map from PISA (OECD, 2005d, p. 257), with a slight modification, is shown
in Table 4.14 for item 2a of the Mathematics test. The OECD (2005d, 2009b) presented detailed
information on setting up performance levels for PISA test items, including the items used in its

Mathematical Literacy test.

Table 4. 14. Iltem Map for Item 2a Adapted from the OECD

Item Item Comments-item demands
ID Difficulty
2a 611 Interpret and link picture, text and algebra; algebraic substitution; solve
basic equation; single step; correct manipulation of expressions containing
symbols

As the Mathematics test was adapted from PISA (OECD, 2009c¢) and the two were linked, the PISA
2003 Mathematics Proficiency Levels were used for interpreting the Mathematics test scores. PISA
has six proficiency levels, ranging from 1 to 6, with each level having performance descriptions of
the types of mathematical knowledge and skills that students attaining a particular level are likely to
demonstrate or possess. Each proficiency level is assigned with performance scores proportional to
the complexity of the items. Students are identified with different proficiency levels based on their
performance scores vis-a-vis the scores corresponding to each proficiency level. Table 4.15 displays

the PISA Mathematics Proficiency Scale and Levels.
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Table 4. 15. The PISA Mathematics Proficiency Scale and Levels (OECD, 2005d, pp. 260-261)

Level

Score Points
on the PISA
Scale

Summary Descriptions for Six Levels of Overall Mathematical Literacy

Above 669

At Level 6 students can conceptualise, generalise, and utilise
information based on their investigations and modelling of complex
problem situations. They can link different information sources and
representations and flexibly translate among them. Students at this level
are capable of advanced mathematical thinking and reasoning. These
students can apply their insight and understandings along with a mastery
of symbolic and formal mathematical operations and relationships to
develop new approaches and strategies for attacking novel situations.
Students at this level can formulate and precisely communicate their
actions and reflections regarding their findings, interpretations,
arguments, and the appropriateness of these to the original situations.

607 to 669

At Level 5 students can develop and work with models for complex
situations, identifying constraints and specifying assumptions. They can
select, compare, and evaluate appropriate problem-solving strategies for
dealing with complex problems related to these models. Students at this
level can work strategically using broad, well-developed thinking and
reasoning skills, appropriate linked representations, symbolic and formal
characterisations, and insight pertaining to these situations. They can
reflect on their actions and formulate and communicate their
interpretations and reasoning.

545 to 607

At Level 4 students can work effectively with explicit models for
complex concrete situations that may involve constraints or call for
making assumptions. They can select and integrate different
representations, including symbolic, linking them directly to aspects of
real-world situations. Students at this level can utilise well-developed
skills and reason flexibly, with some insight, in these contexts. They can
construct and communicate explanations and arguments based on their
interpretations, arguments and actions.

482 to 545

At Level 3 students can execute clearly described procedures, including
those that require sequential decisions. They can select and apply simple
problem-solving strategies. Students at this level can interpret and use
representations based on different information sources and reason
directly from them. They can develop short communications reporting
their interpretations, results and reasoning.

420 to 482

At Level 2 students can interpret and recognise situations in contexts
that require no more than direct inference. They can extract relevant
information from a single source and make use of a single
representational mode. Students at this level can employ basic
algorithms, formulae, procedures, or conventions. They are capable of
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direct reasoning and making literal interpretations of the results.

1 358 to 420 At Level 1 students can answer questions involving familiar contexts
where all relevant information is present and the questions are clearly
defined. They are able to identify information and to carry our routine
procedures according to direct instructions in explicit situations. They
can perform actions that are obvious and follow immediately from the
given stimuli.

As shown in Table 4.15, the levels correspond to a certain range of ability scores, and the levels are
described in terms of the complexity of mathematical knowledge and skills required to attain each

level, with the complexity increasing in proportion to the order of the levels.

4.6.2 Student, Teacher, and School Questionnaires

One of the purposes of this study was to study how student, teacher, and school characteristics relate
to student achievement. As described in Chapter 3, different educational effectiveness factors related
to student, teacher, and school have been assigned to their corresponding levels of the national
educational assessment model. Data on these factors were collected by administering a questionnaire

each to students, teachers, and school principals.

The questionnaires were developed by using scale items from various past studies. Three criteria
were followed in adapting questionnaire items from the past studies. First, the prospective
guestionnaire item must measure the educational effectiveness factors identified in the national
educational assessment model. Second, the prospective questionnaire item must be an item used in
different countries, so that the results from the studies validate its parameter invariance across a
range of cultural settings. Third, the prospective guestionnaire item must be an item replicated in
different studies, so that the results prove its reliability. Drawing on these criteria, items from NAEP,
TIMSS, PISA, and the Teaching and Learning International Survey (TALIS) were found suitable for
use in this study; consequently, they have been adapted in student, teacher, and school

guestionnaires.

Two types of indices were constructed from data collected with the student, teacher, and school
guestionnaires. First, simple indices were constructed through arithmetical transformation or
recoding of two or more items when the items measured definitive attributes (e.g., age, gender).
Second, scale indices were developed for the construct of interest that had an underlying quantitative
continuum (e.g., motivation, self-concept) by using the Item Response Theory scaling methodology

described in PISA (OECD, 2005d). Simple indices do not need rigorous validation because the items



140 CHAPTER 4

measure definitive attributes, but scale indices do need rigorous validation because the items measure

a construct of interest.

As scale indices involve a construct of interest with an underlying quantitative continuum, they
should undergo construct validation. The correspondence between a construct and its measures
indicates construct validity (Bagozzi & Phillips, 1982). Construct validation is a multi-step process
involving different criteria. The criteria frequently used to assess construct validity are:
unidimensionality; within-method convergent validity; reliability; stability; across-method
convergent validity and discriminant validity; and nomological validity (J. C. Anderson & Gerbing,
1988; Learly-Kelly & Vokurka, 1998; Steenkamp & van-Trijp, 1991; Zimmerman & Martinez-Pons,
1988). However, not all of these criteria can be applied to validating the constructs used in the
guestionnaires. For instance, the stability criterion requires at least two rounds of administration of
the same measures of the constructs, and the across-method convergent validity criterion involves
different methods of measuring the same constructs, which are both beyond the scope of this study.
The remaining criteria of the construct validity were assessed by performing confirmatory factor
analyses (CFA). The LISREL programme (Joreskog & Sorbom, 2003) was used to estimate the
models for both Likert-type and dichotomous items.

The use of LISREL in construct validation is widely reported in literature (J. C. Anderson &
Gerbing, 1988; Arthaud-Day, Rode, Mooney, & Near, 2005; Bagozzi & Phillips, 1982; Learly-Kelly
& Vokurka, 1998; OECD, 2009b; Steenkamp & van-Trijp, 1991). Steenkamp and van-Trijp (1991)

presented a compelling CFA model as follows:
X=AE+0O (4.21)

In Equation 4.21, X is the qx1 vector of the n sets of observed variables, £ is nx21vector of the
constructs, A'is the gxn matrix of regression coefficients relating the observed variables to the
constructs, and o is the qx1 vector of error terms of the variables. Equation 4.21 was used as the

CFA model throughout this chapter, unless specified differently.

Generally, the model parameters were estimated by using the maximum likelihood estimation (MLE)
procedure using covariance matrices. Because the MLE assumes multivariate normality, data were
screened for skewness and kurtosis. A few of the observed variables deviated from normal
distribution. In such cases data were then transformed with the “Normal Scores” facility in LISREL,
and the robust maximum likelihood method of estimation was used, which is known to be less
sensitive to distributional violations (Arthaud-Day, et al., 2005; Hoogland & Boomsma, 1998). For

dichotomous observed variables, the weighted least squares (WLS) estimation method and
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polychoric correlations were used to estimate the model parameters (Joreskog & Sorbom, 2002). The
fit of the model, described in Equation 4.21, to the empirical data was judged by using the Root-
Mean Square Error of Approximation (RMSEA), the Root Mean Square Residual (RMR), the
Comparative Fit Index (CFI), and the Non-normed Fit Index (NNFI). The reasons for choosing these
fit indices over other fit indices are convincingly described by Kline (2005) and Byrne (1998);

therefore, they are not recalled in this study.

The overall fitness of the model in Equation 4.20 to the data is indicative of the unidimensionality of
the observed variables; the observed variables measure only the construct that they are supposed to
measure (J. C. Anderson & Gerbing, 1988; Hattie, 1985; Steenkamp & van-Trijp, 1991). For the
observed variables to pass the criterion of convergent validity, their estimated pattern coefficients or
regression coefficients on their underlying construct should be significant (J. C. Anderson &
Gerbing, 1988; Steenkamp & van-Trijp, 1991), and preferably the correlation between the observed
variable and the construct should be more than 0.50 (Steenkamp & van-Trijp, 1991). Equation 4.20
can also be used in assessing discriminant validity for two constructs by constraining the estimated
correlation parameter between the constructs to unity, followed by a chi-square difference test on the
values obtained for the constrained and the unconstrained models (J. C. Anderson & Gerbing, 1988;
Bagozzi, Yi, & Phillips, 1991). Bagozzi and Phillips (1982, p. 476) noted that a “significantly lower

% value for the model in which the trait correlations are not constrained to unity would indicate

that the traits are not perfectly correlated and that discriminant index is achieved”. However, as the
chi-square test depends on sample size, a large sample size may reject even good fitting models
(Fornell & Larcker, 1981; Schmitt & Stults, 1986). An alternative method of assessing the
discriminant validity, which is followed in this study, requires that the average variance explained
across the measures be more than the shared variance between their underlying latent constructs
(Arthaud-Day, et al., 2005; Fornell & Larcker, 1981).

Composite reliability of the observed variables, that is, the reliability of their underlying construct
can be calculated by using the parameter estimates generated with Equation 4.21 as follows
(Diamantopoulos & Siguaw, 2000; Fornell & Larcker, 1981).

pe=Q AN A +2.(0)] (4.22)

In Equation 4.22, p. is the composite reliability, Ais the px1 vector of standardised factor

regression coefficients, and @ is the error variances of the observed variables. Since the “square root
of the reliability is an upper bound for validity”(Scheerens, et al., 2003, p. 116), a higher value of

reliability is indicative of construct validity, and was used in the analysis.
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Next, the following sections present procedures used in developing student, teacher, and school
guestionnaires, and describe their field administrations. The sections also present the results of the

CFA for the scale indices constructed from questionnaire data.

4.6.2.1 The Student Questionnaire

The student questionnaire was developed by adapting items from NAEP, TIMSS, and PISA. With
their histories of repeated administration across different countries or states, and similarities between
their purposes and the purposes of the proposed national educational assessment model, NAEP,
TIMSS, and PISA questionnaire items satisfied the four criteria mentioned earlier. The complete
details of the student questionnaire items and their sources are provided in Appendix 8. Table 4.16
shows the constructs and their corresponding items, with the numbers in the parentheses indicating
the item numbers. These are not a one to one match for student variables allocated at the student-

level of the proposed national educational assessment model, but they are all there in some form.

Table 4. 16. Constructs and Items used in the Student Questionnaire
Constructs Questionnaire Items (Item Number)

Student Gender (1); Age (2); Grade repetition (22a-c);
background | Language used at home (11a-d)

SES Mother’s occupation (3 & 4); Mother’s highest level of schooling (5a-e); Mother’s
qualification (6a-c); Father’s occupation (7 & 8); Father’s highest level of
schooling (9a-e); Father’s qualification (10a-c);

Family wealth (13a-e)

Educational | Home educational resources (12a-n); Books at home (14a-f)
resources

Homework Frequency of homework (15a-e); Homework time (16a-€); Study time (17a-f);
Kinds of out-of-school-time lessons (18a-f)

Engagement | Self-efficacy (19a-h); Anxiety (20a-j); Learning situations (21a-j); Expected
education level (23a-c); Attitudes towards school (24a-d); Reasons for choosing
school (25a-f); Student and teacher relation (26a-e); Sense of belongingness (27a-
f); Arriving late for the school (28a-d); Teacher support and discipline climate
(29a-k); Motivations (30a-h);

Learning strategies (31a-n)

ICT Availability of computers (32a-c); Experience with computers (33 & 34a-d);
Places for using computers (35a-c); Use of computers (36a-1); Confidence in ICT
use (37a-w); Attitudes towards ICT (38a-d); Teaching Computer (39a-¢);
Teaching Internet (40a-f)
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46.2.1.1 Field Administration

The 40-item student questionnaire was administered to Grade 10 Bhutanese students who sat the
Mathematics test. Unlike the Mathematics test, the student questionnaire was not trialled in
Bhutanese schools. However, additional measures were incorporated in the student questionnaire to
compensate for the information that could have been obtained from trialling. The student
guestionnaire was administered by the same test administrators who administered the Mathematics
test. The minimum time for completing the questionnaire was 35 minutes. However, the test
administrators were instructed to give extra time to students who required more time to complete the
guestionnaire. The test administrators were also instructed to explain the meaning of words or parts
of the questionnaire items as and when students sought such help. Special instructions were provided
to students on the questionnaire that invited them to seek clarifications on words or questionnaire
items. This was done to ensure that students understood the guestionnaire items that had not been
modified through trial testing the questionnaire. It may be worth recalling that only 25 students from
each one of the 60 schools were selected to participate in the study, which enabled test administrators

to clarify student queries regarding the questionnaire items.

Test administrators administered the student questionnaire successfully and delivered the field
documents to the researcher. Student questionnaire data were entered into computers by the same
data entry team that was involved in entering the Mathematics test. Similar to the procedures
followed in entering the Mathematics test data, every morning data from the student questionnaire
were entered into computers and every afternoon computerised data were screened for errors. The

next section describes the various indices developed from the student questionnaire.

4.6.2.1.2 Simple Indices
Simple indices are constructed through arithmetical transformation or recoding of one or more items.
Table 4.17 presents the list of simple indices constructed from the student questionnaire data (Full

descriptions are available in Appendix 9)

Table 4. 17. Simple Indices Constructed from the Student Questionnaire

Simple Index Description
Gender Coded 1 for male and 2 for female
Age Difference between the year of the survey and the year of

students’ birth

Parents” Occupational Status Coded to ISCO (International Labour Office, 1990) and
mapped to ISEIl (Ganzeboom, Graaf, Treiman, & Leeuw,
1992; Ganzeboom & Treiman, 1996)
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Parents’ Educational Level Coded to ISCED standards (OECD, 1999a; UNESCO,
1997)

Language Spoken at Home Numbers were assigned to different languages or dialects
reported by students

Expected Educational Level Coded to ISCED standards (OECD, 1999a; UNESCO,
1997)

Grade Repetition Numbers were assigned to responses

Late Arrival for School Numbers were assigned to responses

Mathematics Homework Numbers were assigned to responses

Time Spent on Mathematics Numbers were assigned to responses

Activities

Out-of-School-Time Lessons Numbers were assigned to responses

Reasons for Choosing a School Numbers were assigned to responses

4.6.2.1.3  Scale Indices Constructed from the Student Questionnaire

Nine multi-dimensional scale indices were constructed from the student questionnaire, and validated
by performing confirmatory factor analyses (CFA). Table 4.18 presents the nine scale indices and a
summary of the results of the CFA (Complete descriptions of all indices, including the factor

loadings for individual measures, are available in Appendix 9).

Table 4. 18. Scale Indices with their Validity Indices as Constructed from CFA
Scale Index: ICT Confidence

Goodness of Fit Indices Dimension Reliability | Correlation

RMSEA | CFlI NNFI | RMR

0.08 0.96 | 0.96 0.05 ROUTCONF (a) 0.90 r=0.75
INTCONF (b) 0.90 r=0.81
HIGHCONF (c) 0.85 pc=0.85

Note 1: All validity criteria are met
Note 2: Acronym: a=Confidence in routine ICT Tasks; b= Confidence in Internet Tasks;
c=Confidence in High-Level ICT Tasks
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Scale Index: ICT Experience

Goodness of Fit Indices Dimension Reliability | Correlation

RMSEA | CFlI NNFI | RMR

0.05 0.90 |0.89 0.08 INTUSE (a) 0.64 r»=0.80
PRGUSE (b) 0.63 re=-0.15
ATTCOMP (c) 0.58 Fpe=-0.50

Note 1: a and b did not pass the discriminant validity criterion of validation.
Note 2: a= Experience with Internet; b= Experience with programmes; c=Attitude towards ICT

Scale Index: Learning Strategies

Goodness of Fit Indices Dimension Reliability | Correlation

RMSEA | CFlI NNFI | RMR

0.04 0.97 |0.97 0.02 MEMOR (a) 0.55 r»=0.97
ELAB (b) 0.66 ,=0.96
CSTRAT (c) 0.64 Ipe=0.92

Note 1: a, b, and c¢ did not pass the discriminant validity criterion of validation.
Note 2: a= Memorization; b= Elaboration; c= Meta-cognition

Scale Index: Motivations

Goodness of Fit Indices Dimension Reliability | Correlation

RMSEA | CFlI NNFI | RMR

0.06 0.97 | 0.96 0.02 INTMAT (a) 0.75 r=0.95
INSMOT (b) 0.73

Note: a and b did not pass the discriminant validity criterion of validation.

Note 2: a= Intrinsic motivation; b= Instrumental motivation

Scale Index: Classroom Climate

Goodness of Fit Indices Dimension Reliability | Correlation

RMSEA | CFlI NNFI | RMR

0.05 0.93 |0.91 0.04 TEACHSUP (a) 0.64 rav=-0.27
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DISCLIM (b) 0.64

Note 1: All validity criteria are met

Note 2: a= Teacher support; b= Disciplinary climate

Scale Index: School Climate

Goodness of Fit Indices Dimension Reliability | Correlation

RMSEA | CFlI NNFI | RMR

0.05 0.93 | 0.91 0.03 ATSCHL (a) 0.73 r=0.20
STUREL (b) 0.62 r=0.33
BELONG (c) 0.56 Fp=0.52

school

Note 1: b and ¢ did not pass the discriminant validity criterion of validation.
Note 2: a=Attitude towards school; b= Student and teacher relationship; c=Sense of belonging to

Scale Index: Preference for Learning Environment

Goodness of Fit Indices Dimension Reliability | Correlation

RMSEA | CFlI NNFI | RMR

0.09 0.92 | 0.89 0.03 COMPLRN (a) 0.72 r=0.69
COOPLRN (b) 0.68

Note 1: a and b did not pass the discriminant validity criterion of validation.
Note 2: a= Competitive learning environment; b= Cooperative learning environment

Scale Index: Self-beliefs

Goodness of Fit Indices Dimension Reliability | Correlation

RMSEA | CFlI NNFI | RMR

0.42 0.96 | 0.96 0.04 MATHEFF (a) 0.75 r,=0.65
SCMAT (b) 0.74 r,=-0.59
ANXMAT (c) 0.73 rpe=-0.94

mathematics

Note 1: a and b did not pass the discriminant validity criterion of validation.
Note 2: a=Self-efficacy in mathematics; b= Self-concept in mathematics; c= Anxiety in
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Scale Index: Household Possessions

Goodness of Fit Indices Dimension Reliability | Correlation

RMSEA | CFI | NNFI | RMR

0.46 0.94 |0.95 COMPHOME (a) | 0.87 r5=0.41
CULTPOSS (b) 0.64 r:=0.63
HERDES (c) 0.74 c=0.85

Note 1: b and ¢ did not pass the discriminant validity criterion of validation.
Note 2: a=Computer facilities at home; b= Cultural possessions at home; c= Home educational
resources

4.6.2.1.4 Students’ SES

An index of students” SES was derived as factor scores for the first principal component from the
following three variables: (a) HISEI, (b) PARED, and (c) FWEALTH as explained in Appendix 9.
Prior to factor scoring, the variables were standardized with a mean of zero and a standard deviation
of one to assign a common metric. A principal components analysis was performed, by using SPSS
version 19 (SPSS Inc, 2009), on the standardized variables to obtain factor scores for the first
principal component. A similar method was used by the OECD (2005d, 2009b).

4.6.2.2 The Teacher Questionnaire
As mentioned in Chapter 3, a range of teacher-related educational effectiveness factors was identified
at classroom level of the national educational assessment model. The teacher questionnaire was used

to gather information about these factors.

Similar to the student questionnaire, various teacher questionnaires from the past studies that
measured similar classroom-level factors were reviewed, with the view to adapting them for use in
this study. Most of the items were adapted from NAEP and TIMSS. Some items were adapted from
Teaching and Learning International Survey (TALIS). TALIS is a recent survey conducted by the
OECD (2009a) in 24 countries to study school leadership roles and functions, teachers’ professional
development, appraisal and feedback, and beliefs and attitudes about teaching and their pedagogical
practices. Table 4.19 shows the constructs used in the teacher questionnaire and their corresponding
items, with the numbers in parentheses indicating the item numbers. The complete details of the

teacher questionnaire items and their sources are provided in Appendix 10.
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Table 4. 19. Constructs and Items used in the Teacher Questionnaire

Constructs Questionnaire Items (Item Number)

Teacher Gender (1a-b); Age (2a-e); Academic degree (3a-d); Professional degree (4a-d);
Characteristics | academic major (5a); Teaching experience (6a-e & 32a-e);

Instructional Use of time (7a-c); Teachers’ professional collaboration (8a-d); Participation in
Activities PD (9a-s); PD needs (10a-i); Reasons for not participating in PD (11a-g);

Activities in mathematics classroom (16a-z &17a-d)); Text book usage (15a-b);
Teaching pedagogies (19a-e, 20a-¢, & 21a-q); Readiness to teach (22a-);
Constraints on effective teaching (18a-n); Homework (23a-c,24a-e,25a-c, 26a-€);
Tests (27a-e & 28a-c);

Appraisal and | Perceived priorities of appraisal and feedback (12a-p);
Feedback

Beliefs and School safety (13a-d); School climate (14a-g); Self-efficacy (34a-i); Classroom
Attitudes climate (33a-¢);

ICT Calculators (29a-b & 30a-d); Computers (31a-d)

4.6.2.2.1 Field Administration

The 34-item teacher questionnaire was administered to the 60 teachers who were teaching
mathematics to the Grade 10 Bhutanese students who participated in the Mathematics test. The
teacher questionnaire was administered by the same test administrators who administered the
Mathematics test. Like the student questionnaire, the teacher questionnaire was not pilot-tested with

teachers.

Teachers’ responses to the teacher questionnaire were coded and recorded. The same data entry team
who entered student questionnaire data entered the teacher questionnaire responses into the Microsoft
Excel spreadsheet. The data entry team entered data every morning, and every afternoon the team
participated in screening these data for errors; with the errors corrected by referring to the relevant
teacher questionnaire. The next section describes the types of indices developed from the teacher

guestionnaire.

4.6.2.2.2 Simple Indices

Simple indices were constructed from the teacher questionnaire by using the same procedure used in
constructing simple indices from the student questionnaire. Table 4.20 shows the list of simple
indices constructed from the teacher questionnaire together with brief procedural descriptions (Full

descriptions are provided in Appendix 9).
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Table 4. 20. Simple Indices Constructed from the Teacher Questionnaire

Simple Index

Description

Gender

Coded 1 for male and 2 for female

Age

Numbers were assigned to different age categories

Educational Attainment

Coded to ISCED (OECD, 1999a; UNESCO, 1997) standards

Academic Major

Responses were dichotomously coded

Teaching Experience

Numbers were assigned to different years of experience

Use of Time

Numbers were assigned to different amounts of time spent on various
activities

Professional Development

Responses were dichotomously coded

Teacher Appraisal Numbers were assigned to different levels of emphasis on different
appraisal areas
Textbook Usage Responses were dichotomously coded

Readiness to Teach

Numbers were assigned to different levels of readiness to teach
different mathematics topics

Mathematics Homework

Numbers were assigned to the frequencies, duration, and types of
homework

Assessment Practices

Numbers were assigned to the frequencies of the types of
mathematics tests and questions used by teachers to assess
students

Calculators and
Computers

Numbers were assigned to teachers’ usage of calculators and
computers in mathematics class

46.2.2.3

Scale Indices Constructed from the Teacher Questionnaire

As was described in Section 4.6.2.1.3 on the student questionnaire, scale indices were derived from

different items designed to measure a .latent construct of interest. The teacher questionnaire

measured the following constructs related to teacher characteristics: teachers’ professional

collaboration; teachers’ beliefs about teaching; classroom teaching practices (structured teaching,

constructivist teaching, extended teaching, and use of reinforcements); teachers’ self-efficacy;

classroom climate; and school climate. Table 4.21 presents the scale indices and a summary of the

results of the CFA (Complete descriptions, including the factor loadings for individual measures, are

available in Appendix 9).
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Table 4. 21. Scale Indices with their Validity Indices Constructed by Using CFA

Scale Index: Professional Collaboration (TPC)

Goodness of Fit Indices Dimension Reliability | Correlation
RMSEA | CFlI NNFI | RMR
0.00 1.00 |1.05 0.70 TPC 0.74
Note: All validity criteria are met
Scale Index: Teachers’ Beliefs about Teaching
Goodness of Fit Indices Dimension Reliability | Correlation
RMSEA | CFlI NNFI | RMR
* * * * TDTM (a) 0.58
TDCT (b) 0.36

Note 1: * CFA could not be performed because of inadequate sample size as compared to the
number of measures used in each dimension.
Note 2: a=Index of beliefs about direct transmission teaching approach
Note 3: b=Index of beliefs about constructivist teaching approach

Scale Index: Structured Teaching (CTPST)

Goodness of Fit Indices Dimension Reliability | Correlation
RMSEA | CFI | NNFI | RMR
0.09 0.90 |0.87 0.14 CTPST 0.75

Note: Passed unidimensionality and convergent validity criteria of validation.

Scale Index: Constructivist Teaching (CTPSO)

Goodness of Fit Indices Dimension Reliability | Correlation
RMSEA | CFl | NNFI | RMR
0.09 091 | 091 0.11 CTPSO 0.84

Note: Passed unidimensionality and convergent validity criteria of validation.

Scale Index: Extended Teaching (CTPEL)

Goodness of Fit Indices

RMSEA

CFlI

NNFI

RMR

Dimension

Reliability

Correlation
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0.00 CTPEL 0.73

Note: Passed unidimensionality and convergent validity criteria of validation.

Scale Index: Use of Re-enforcements (TREM)

Goodness of Fit Indices Dimension Reliability | Correlation

RMSEA | CFI | NNFI | RMR

0.10 0.98 |0.93 0.09 TREM 0.82

Note: Passed unidimensionality and convergent validity criteria of validation.

Scale Index: Factors Constraining Effective Teaching

Goodness of Fit Indices Dimension Reliability | Correlation

RMSEA | CFI | NNFI | RMR

0.21 0.68 | 0.62 0.21 TCONST (a) 0.75 rp=0.11

TCONRT (b) 0.72

Note 1: Passed all criteria of validity
Note 2: TCONST=Index of student-related constraints
Note 3: TCONRT=Index of resource-related constraints

Scale Index: Teachers’ Self-efficacy (TSE)

Goodness of Fit Indices Dimension Reliability | Correlation

RMSEA | CFI | NNFI | RMR

0.0 1.0 1.08 0.01 TSE 0.74

Note: Passed unidimensionality and convergent validity criteria of validation.

Scale Index: Classroom Climate (TCDC)

Goodness of Fit Indices Dimension Reliability | Correlation

RMSEA | CFI | NNFI | RMR

0.00 1.00 |1.05 0.01 TCDC 0.69

Note: Passed unidimensionality and convergent validity criteria of validation.

Scale Index: School Climate (TSCHL)

Goodness of Fit Indices Dimension Reliability | Correlation
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RMSEA | CFI | NNFI | RMR
0.08 0.96 | 0.98 0.01 TSCHL 0.84

Note: Passed unidimensionality and convergent validity criteria of validation.

4.6.2.3 The School Questionnaire
The school guestionnaire sought to collect information about the various school effectiveness factors

identified at the school level of the national educational assessment model proposed in Chapter 3.

Similar to the student and the teacher questionnaires, different questionnaire items from the past

surveys were reviewed, with the view to adapting them in the school questionnaire. Most of the items
were adapted from PISA, TIMSS, and PIMRS. Table 4.22 shows the elements of these broad factors,

with the numbers in the parentheses indicating the item numbers used in the school questionnaire.

Complete information about the items and their sources are provided in Appendix 11.

Table 4. 22. Constructs and Items used in the School Questionnaire

Constructs

Questionnaire Items (Item Number)

School characteristics

School size (1a-b); Funding sources (2a-d); Assessment practices (7a-e
and 8a-h); School admittance practices (6a-f); Monitoring strategies (12a-
d); Enrichment activities (10a-e); Ability grouping (9a-d); School
Autonomy (18a-f and 19a-f)

School resources

Quality of school resources (4h-i)); Quality of educational resources (4f-
0, k-q); Teacher shortage (4a-c); Instructional time (3a-c); Quantity of
teacher (11a-e); Availability of computers and the Internet (5a-f)

School climate

Factors affecting school climate (17a-1); Teacher consensus (13a-c,14a-c,
and 15a-c); Teacher morale (16a-d)

Leadership

Educational

Setting school goals (20a-e); Communicating school goals (21a-¢);
Supervision and evaluating instructions (22a-e); Coordinating school
curriculum (23a-e); Monitoring student progress (24a-e); Protecting
instructional time (25a-e); Maintaining high visibility (26a-e); Providing
teacher incentives (27a-e); Providing professional development (28a-e);
Providing incentives for learning (29a-e)

Parental Involvement

Parents’ role (30a-e)

46.23.1

Field Administration

The school questionnaire was administered to the 60 school principals of the Grade 10 Bhutanese

students who participated in the Mathematics test. The school questionnaire was administered by the



METHOD 153

same test administrators who administered the Mathematics test. Like the student and the teacher

guestionnaires, the school questionnaire was not pilot-tested with school principals.

Principals’ responses to the school questionnaire were coded and recorded in line with the procedures
followed for student and teacher questionnaires. The data entry team tabulated data in the morning
and screened or errors in the afternoon. The following sections describe the types of indices

developed from the school guestionnaire.

4.6.2.3.2 Simple Indices

Similar to the process used in developing simple indices for student and teacher questionnaires;
simple indices for the school questionnaire were developed by recoding or through arithmetic
transformation of the variables. Table 4.23 shows the list of simple indices developed from the

school questionnaire (Complete descriptions are available in Appendix 9).

Table 4. 23. Simple Indices Constructed from the School Questionnaire

Simple Index Description
School Size Total number of boys and girls
School Funding Sources Numbers were assigned to different funding sources

School Admittance Policies | Numbers were assigned to different policy priorities followed by

schools
Assessment Practices Numbers were assigned to the frequencies and types of homework
Ability Grouping Numbers were assigned to different types of ability groupings
practised by schools
Mathematics Enrichment Responses were dichotomously coded for different enrichment
Activities activities
School Autonomy Numbers were assigned to different types of school autonomy
Monitoring Strategies Responses were dichotomously coded for different monitoring
strategies

4.6.2.3.3 Scale Indices Constructed from the School Questionnaire

Scale indices were developed from the items that measured a construct of interest that had an
underlying quantitative continuum. As was done with the student and the teacher questionnaires,
items that measured the latent constructs of interest were validated by performing CFA. Table 4.24
presents the Scale indices and a summary of the results of the CFA (Details are available in
Appendix 9).
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Table 4. 24. Scale Indices with their Validity Indices Constructed by Using CFA

Scale Index: School Resources

Goodness of Fit Indices Dimension Reliability | Correlation
RMSEA | CFlI NNFI | RMR

0.00 1.00 | 1.00 0.03 Human Resources | 0.65

0.01 096 |0.91 0.05 Material Resources | 0.76

Note: All validity criteria are met

Scale Index: Teacher Morale

Goodness of Fit Indices Dimension Reliability | Correlation
RMSEA | CFlI NNFI | RMR

0.0 Teacher Morale 0.84

Note: Passed unidimensionality and convergent validity criteria of validation.

Scale Index: Teacher Consensus

Goodness of Fit Indices Dimension Reliability | Correlation
RMSEA | CFI | NNFI | RMR
0.0 Teacher Consensus | 0.72

Note: Passed unidimensionality and convergent validity criteria of validation.

Scale Index: School Climate

Goodness of Fit Indices Dimension Reliability | Correlation
RMSEA | CFlI NNFI | RMR
0.16 0.88 | 0.80 0.04 Student-Related 0.79
Factors
0.00 1.00 |1.02 0.03 Teacher-Related 0.79

Factors

Note: Passed unidimensionality and convergent validity criteria of validation.

Scale Index: School Leadership

Goodness of Fit Indices

Dimension

Reliability

Correlation
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RMSEA | CFI | NNFI | RMR

0.12 0.93 |0.87 0.03 Goal Setting 0.74

0.11 0.97 | 0.97 0.03 Communicating the | 0.81
Goal

0.12 0.95 |0.90 0.05 Supervising and 0.79
Evaluating
Instruction

0.00 1.00 |1.00 0.03 Coordinating 0.79
School Curriculum

0.11 0.96 | 0.93 0.04 Monitoring Student | 0.80
Progress

0.04 0.91 |0.82 0.05 Protecting 0.73
Instructional Time

0.16 0.91 |0.82 0.05 Maintaining High 0.73
Visibility

0.02 1.00 |0.99 0.03 Providing Teacher | 0.82
Incentives

0.13 0.96 | 0.93 0.04 Providing 0.84
Professional
Development

0.15 0.93 [0.85 0.05 Providing 0.73
Incentives for
Learning

Note: Passed unidimensionality and convergent validity criteria of validation.

4.6.3 The Focus Group Interview Questionnaire

A two-hour focus group interview was conducted with a three-member focus group. The group was
introduced to the focus group research agenda by presenting a short abstract, which was then
followed by group discussion. The discussion was guided by the 16 questions. The complete focus
group interview guide is available in Appendix 12. The researcher performed the role of the group
moderator. The discussions were audio-recorded on a digital voice recorder. The audio record was

transcribed by the researcher on the same day as the focus group interview, and was made ready for

further analyses.
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4.7  Chapter Summary

The chapter began by briefly revisiting the research aim and outcomes as a prelude to selecting
appropriate research paradigms for the thesis. Pragmatism was chosen as the appropriate paradigm
for this study. This paradigm naturally qualified mixed methods as the research method for this
study. A cross-sectional survey was used as part of the quantitative method and a focus group
interview was used as part of the qualitative method. The use of both quantitative and qualitative
methods qualified the overall research method as the mixed methods research within the pragmatist

paradigm, with the quantitative method as the dominant one.

The sampling design for the study was described. Drawing on the pros and cons of the various
factors, which influence sampling, a two-stage-stratified cluster sampling design was used for
sampling participants for the cross-sectional survey. A purposive sampling design was used for

sampling participants for the focus group interview.

The items used in the research instruments were adapted from the past studies such as PISA, TIMSS,
NAEP, TALIS, and PIMRS. The instruments, namely, the Mathematics test, the student
guestionnaire, the teacher questionnaire, and the school questionnaire were administered in schools
by trained test administrators. Data collected from these instruments were screened for errors using
Microsoft Excel spreadsheet and SPSS. Psychometric properties like reliability and other validity

statistics of the Mathematics test and the scale indices were reported.

4.8  Chapter Conclusion

This chapter presented the research designs, the sample designs, and the research instruments of the
study. Pragmatism, mixed-methods, cross-sectional survey, and focus group interviews are discussed
as parameters of the research design of the study. A two-staged-stratified cluster sampling method
and a purposive sampling method are discussed as the sampling designs of the study, with the former
for sampling the participants for the cross-sectional survey and the latter for sampling the participants
for the focus group interviews. A Mathematics test, a student questionnaire, a teacher questionnaire,
and a school questionnaire are selected as the instruments for collecting data from the participants in
the cross-sectional survey, and a focus group interview is mounted as the instrument for collecting
data from its Ministry participants. Finally, the chapter presented several indices and their validity
statistics, including the psychometric properties of the Mathematics test.
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Chapter 5

ANALYSES OF THE MATHEMATICS TEST

51 Introduction

The purpose of this chapter is to report the analyses of data from the Mathematics test. The analyses
were carried out in line with the research outcomes 1, 2, 3, 5, 8, and 9 of generating knowledge
about: the profiles of students about their comprehension of school curricular content; student
outcomes at school, district, regional, and national levels; about the skills that Bhutanese students
need to adapt to rapid societal and technological change; the equity in, and accessibility to,
educational resources and provision; and the standard of the Bhutanese school education system as
compared to the standard of other countries. Specifically, the results of the analyses in this chapter

provide responses to the following research guestions from Section 4.3.2.1:

OuL 1 What is the profile of Bhutanese Grade 10 students’ mathematical knowledge and skills at
the end of their basic education?(Sections 5.2 and 5.3)

StL 9 How well do Bhutanese Grade 10 students rate the higher-order thinking skills scale?
(Section 5.4)

StL 12 Do Bhutanese Grade 10 students have mathematical knowledge and skills to adapt to rapid
societal and technological change? (Section 5.3 and 5.4)

StL 13 How does Bhutanese student achievement vary across school, district, regional, national
levels? (Sections 5.5, 5.6, and 5.7)

StL 14 How does Bhutanese Grade 10 student achievement in Mathematics compare with
international students? (Section 5.8)

Data from the test were analysed by observing the following analytical framework: (a) describing
data analysis procedures, (b) presenting statistical indices, (c) relating research outcomes to statistical
indices, and (d) informing policy perspectives. Guided by this analytical framework, the purposes of
this chapter are to: profile students’ mathematical knowledge and skills; profile students’ thinking
skills; compare schools, school districts, and locale; set international benchmarks; and discuss policy

implications.

5.2 A Profile of Students’” Mathematical Knowledge and Skills
Profiling students’ mathematical knowledge and skills in terms of individual mathematics topics or

mathematics curriculum strands has the advantage of providing diagnostic information about
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students’ understanding of the individual mathematics topics or curriculum strands. This section
answers the research question, “What is the profile of Bhutanese Grade 10 students’ mathematical

knowledge and skills at the end of their basic education?

It is possible to profile students” mathematical knowledge and skills by using a test specification. As
mentioned in Chapter 4, two test specifications were developed for the Mathematics test—one in
terms of the PISA Mathematical Literacy Framework as shown in Table 4.3 and another one in terms
of the Bhutanese Grade 10 mathematics curriculum as shown in Table 4.5. Further, the profiles can

be interpreted with the PISA Mathematical Proficiency Scale and Levels presented in Table 4.15.

First, Table 5.1 shows the profile of Grade 10 Bhutanese students’ mathematical knowledge and

skills with reference to the PISA Mathematical Literacy Framework.

Table 5. 1. Grade 10 Bhutanese Students' Mean Mathematics Test Scores on the Four Domains of the
PISA Mathematical Literacy Framework

Mean SE Location on the PISA Mathematics
Domain Proficiency Scale
Shape & Space 355 3.04 Below Level 1
Quantity 450 2.53 Level 2
Change & Relationship 414 2.21 Level 1
Uncertainty 385 2.47 Level 1

Table 5.1 indicates that, on average, Grade 10 Bhutanese students’ scored below, or at, Level 1 of the
PISA Mathematics Proficiency Scale in the domains of Space and Shape, Change and relationship,
and Uncertainty of the PISA Mathematical Literacy Framework, and at Level 2 of the PISA
Mathematics Proficiency Scale in the domain of Quantity of the PISA Mathematical Literacy

Framework.

Second, the mean performance scores of the students in the individual strands of the Bhutanese

Grade 10 mathematics curriculum are computed. Table 5.2 shows the result of the computation.

Table 5. 2. Bhutanese Grade 10 Students' Mean Mathematics Test Scores on the Six Strands of the
Bhutanese Grade 10 Mathematics Curriculum
Strands Mean S.E Location on the PISA Mathematics

Proficiency Scale

Numbers 465 473 Level 2
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Operations 385 7.15 Level 1

Pattern 409 4.80 Level 1
Measurement 408 3.74 Level 1
Geometry 465 441 Level 2

Data Management & Probability 383 2.81 Level 1

Table 5.2, indicates that Grade 10 Bhutanese students are able to demonstrate the mathematical
knowledge and skills described in Level 2 of the PISA Mathematics Proficiency Scale in the strands
of Numbers and Geometry of the Grade 10 mathematics curriculum. Table 5.2 also shows that Grade
10 Bhutanese students are able to demonstrate mathematical knowledge and skills described in Level
1 of the PISA Mathematics Proficiency Scale in the strands of Operations, Pattern, Measurement, and

Data Management and Probability of the Grade 10 mathematics curriculum.

Discussion

By profiling students’ knowledge and skills by subject content or standards, it is possible for the
parents, the teachers, and the schools to understand students’ strengths and weaknesses in terms of
mathematics curriculum content or standards. Such understanding provides the parents, the teachers,
and the schools with critical insights into students’ subject knowledge and skills with which they can
offer strategic remedial lessons or other personalised support and guidance to the students (OECD,
2004a, 20053, 2007a).

The profiles of students’ mathematical knowledge and skills in terms of the four domains of the
PISA 2003 Mathematical Literacy Framework and the Bhutanese Grade 10 Mathematics Curriculum
revealed that on average Grade 10 student performance corresponded to a maximum of Level 2 of
the PISA Mathematics Proficiency Scale and at a minimum of below Level 1 of the PISA
Mathematics Proficiency Scale. This indicates great scope for improvement in teaching pedagogies
and development of educational interventions. This is all the more plausible because of a widely held
view that teachers’ subject content and pedagogical knowledge and skills, and students’
characteristics, and student achievement are closely related (NCTM, 2000).

5.3 Percentages of Students at each Level of the PISA Mathematics Proficiency Scale

To provide further insight into the profiles of students’ mathematical knowledge and skills, the
percentage of students at each level of the PISA Mathematics Proficiency Scale was calculated.
Table 5.3 presents the result of the computation. Table 5.3 also suggests an answer to the research
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guestion, “Do Bhutanese students Grade 10 students have mathematical knowledge and skills to

adapt to rapid societal and technological change?”

Table 5. 3. Percentages of Bhutanese Students at Individual PISA Mathematics Proficiency Levels

Proficiency Level Percentage SE
Below 1 27.03 2.03

1 35.16 1.67

2 26.62 1.44

3 8.092 1.26

4 2.7 0.65

5 0.30 0.14

6 0.10 0.08

Table 5.3 indicates that approximately a quarter of Grade 10 Bhutanese students scored below Level
1 of the PISA Mathematics Proficiency Scale. Table 5.3 also shows that the majority of students
performed at Level 1 and Level 2 of the PISA Mathematics Proficiency Scale. Approximately one-

tenth of the students performed at Level 3 or higher on the PISA Mathematics Proficiency Scale.

Discussion

The OECD (2005a) noted that one school year equals an average of 41 score points on the PISA
Mathematics Proficiency Scale. This indicates that the students who scored below Level 1 of the
PISA Mathematics Proficiency Scale had very limited mathematical knowledge and skills expected
of a Grade 10 Bhutanese student. In other words, the students who failed to attain Level 1 of the
PISA Mathematics Proficiency Scale had difficulty in solving mathematical tasks that required them
to use factual knowledge and routine procedures. The OECD considers the students scoring below
Level 1 of the PISA Mathematics Proficiency Scale as being at risk of not achieving the
mathematical knowledge and skills required for them to participate fully in society beyond school
(Thomson & Bortoli, 2008). Therefore, Grade 10 students who scored below Level 1 of the PISA
Mathematics Proficiency Scale do not have the mathematical knowledge and skills necessary for

successful adaptation to rapid societal and technological change.
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5.4 A Profile of Students’ Thinking SkKills
As described in Chapters 2 and 4, students’ thinking skills are grouped into three broad competency
clusters, namely, reproduction, connections, and reflection. Table 5.4 presents the students’ mean

performance scores on these three broad competency clusters.

Table 5. 4. Mean Scores on the Three Competency Clusters of the Mathematics Test

Competency Clusters Reproduction Connections Reflection
Mean 463 365 353
SE 4.72 3.22 3.73
Reproduction 463 4.72 0 A A
Connections 365 3.22 % 0 Vv
Reflection 353 3.73 v A 0

Note: 1. The table is read across the row for a cluster to compare with the clusters listed along the top
of the table.
2. v denotes less than and ” denotes greater than.
3. The standard errors include linking error as well.

Multiple comparisons of the students’ mean scores on the competency clusters, using the Bonferroni
correction, showed that the students’ mean performance scores on the competency clusters were
statistically significantly different from each other, p<0.05. This indicates that students differ in their
range of thinking skills, and that some of them are capable of using higher-order thinking skills to

solve complex mathematical problems.

Discussion

Higher-order thinking skills are widely accepted as necessary skills to pursue life-long learning,
which in itself is considered as a means to cope with rapid societal change (Mullis, et al., 2005;
OECD, 2007a). As shown in Table 5.4, this study grouped students’ thinking skills into three
competency clusters: reproduction, connections, and reflection. These clusters were described in
detail in Chapter 2. The pattern in the mean scores across the competency clusters shows that the
students are not as good at applying higher-order thinking skills (connections and reflection clusters)
as they are at applying lower-order thinking skills (reproduction cluster). The mean score on the test
items from the reproduction cluster is higher than the mean score on the test items from the
connections cluster and the mean score on the items from the connections cluster is higher than the
mean score of the items from the reflection cluster. Because the reproduction cluster has all the
aspects of rote learning, this finding suggests that the students use rote learning as the principal

strategy for learning mathematics. This finding also corroborates the findings of a couple of studies
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commissioned by the Royal Education Council of Bhutan (Educational Initiatives, 2009; iDiscoveri
Education & Royal Education Council, 2009).

55 Mean Mathematics Test Scores of Students at National, District, and School Levels

Student achievement when disaggregated at district and school levels yields information that is more
relevant to stakeholders than the information conveyed by student achievement that is aggregated
only at the national level. Therefore, this section presents the mean performance scores of students at

national, district, and school levels.

First, the national mean Mathematics test score of Bhutanese Grade 10 students was 361 (S.E.= 4.1),
resulting in the 95% confidence limits for the population mean being in the range of +8.04 test score
points. This value was just within the prior specification of the 95% confidence limits of +10 test
score points as mentioned in Section 4.4.6 of Chapter 4, indicating that the sample size of 1,500

students had satisfied the prior sampling error specification.

Second, the mean Mathematics test scores of the 19 districts of Bhutan are computed as shown in
Table 5.5. The one-way between-group analysis of variance showed a statistically significant
difference  in  the mean  Mathematics test scores of the 19  districts,
p<0.05, F(18,1495) = 3.18, p = 0.00. Post-hoc comparisons using the Bonferroni correction
showed that the mean performance scores of some districts were statistically significantly different
from other districts, p<0.05. However, most of the districts did not have statistically significant

differences in their mean performance scores with other districts.

Table 5. 5. Comparison of the Mean Mathematics Test Scores of 19 Districts

A B |dD/E|FIG|H|I|J K|IUM|N/O P |Q| R S

Mean x| [ H x| x [ x| F [ x| * [ x| x| H [ x[*] * [ x| * *
SE [ *| % [ % % | * [ x| % | x| % [ =] x [ % = = x| = | | =* *

Al389 | 80[0] ¢ |[ve| o elo]elo]o]oelele]elel o] v] o .
B | 412 | 132 [«| O |V e | o [o| o] oo o] o oo |e|e] o« | ]| o .
C 1268 | 58~ ~ [O A A[A[A[A[A[A[A[ANA[A[A] A A] A A
D | 415 58 e o [VO| e |o|e|e|e|e] oo o] r]e . .
E | 383 | 187 || « | Ve | O ol o] oo o] e oo |e|le] e ]|v] v
F |39 | 380 || « | Vo] |0 e oo o] e]|e o ele]le]|v] s .
G| 39 [ 198 | o« |V e| o o]0 oo o] e]|e o ele] | v] o .
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H 413 135 | » . V| e o o] e | Q| o || o | o o o | o . \Vj . .
| 396 92 | e . V| e o | o o e [ Q|| o |of @ o | o . \Vj . .
J 398 26.8 | . V| e o | o o . o [ O] o | o o | o . \Vj . .
K 410 214 | « . V| e o | o o . o |o| Q| o o o | o . \Vj . .
L 395 149 | » . V| e o | o o . o o] o [ o o | o . \Vj . .
M 400 6.7 | o . V| e o | o o . o |o| o |l Q| e | e . \Vj . .
N 395 174 . . V| e . . . . . . . o| o 0 . . VvV . .
(@) 407 196 | » . V| e o | o o . o | o o | o o e |0 . \Vj . .
P 377 58| e . VIV | e |e] e . o |o| o | o o o | o 0 \Vj . vV
Q 433 58| N . ol o | N | NN . N o [N o [N | o N 0 . .
R 406 107 | » . V| e o | o o . o | o o | o o o | o . . 0 .
S 420 156 | » . Ve | N |e]| e . o o o | o o [ o] @ N . . 0

Note:1. The table is read across the row for a district to compare its performance with the districts
identified along the top of the table.

2. v denotes less than, ~ denotes greater than, * refers to the means and standard errors shown
in the columns under “Mean’ and ‘SE’ for the corresponding districts, and ¢ denotes non-
statistically significant difference.

3. The standard errors include the link errors as well.

4. Bold numbers indicate a statistically significant difference from the national mean
performance scores at p<0.05.

Third, the mean performance scores of the 60 schools were calculated. Table 5.6 presents a portion of
the result of the post-hoc test, for 12 schools. The complete result is available in Appendix 13. The
one-way between-group analysis of variance showed a statistically significant difference at the

p<0.05 level in the mean Mathematics test scores of the 60 schools; F (59,1495) = 3.8, p = 0.00.

Post-hoc comparisons of schools using the Bonferroni correction showed that the mean scores of
some schools were statistically significantly different from that of other schools, p<0.05. However,
most of the schools did not have statistically significant differences in their mean performance scores

with other schools.



164 CHAPTER 5
Table 5. 6. Comparison of the Mean Mathematics Test Scores of 60 Schools
1 2 3 4 5 6 7 8 9 12
Mean 404 | 395 | 387 | 433 | 439 | 388 | 470 | 381 | 365 | 391
SE | 146|151 116|136 | 139 | 116 | 121 |16.2| 151|174
1] 404 (146 | O . . . . . . . . .
2 | 395 | 151 | - 0 . . . . . . . .
3| 387 |116| - . 0 . . . % . . .
4 | 433 | 136 | - . . 0 . . . . . .
51439 | 139 - . . . 0 . . . . .
6 | 388 | 116 | - . . . . 0 % . . .
7| 470 | 121 - . n . . n 0 N N .
8 | 381 | 162 | - . . . . . v 0 . .
9 1365 151 - . . . . . v . 0 .
12 | 391 | 174 | - . . . . . . . . 0
Note: 1. The table is read across the row for a school to compare its performance with the schools
identified along the top of the table.
2. v denotes less than, ~ denotes greater than, and ¢ denotes non-statistically significant
difference.
3. The standard errors include the link errors as well.
4. Bold numbers indicate a statistically significant difference from the national mean
performance scores at p<0.05.
Discussion

The mean Mathematics test scores of students at national, district, and school levels have the

potential to encourage schools and districts to exchange their expertise and learn from one another’s

strengths and weaknesses. Such potential is even greater when the difference in mean performance

scores of schools is statistically significant. The results of the analyses showed that schools and

districts differed in the mean Mathematics test scores of their students. This observation also supports

Barton’s (2002) statement that student achievement varies across population sub-groups, schools,

districts, and regions.
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The mean performance scores of some schools differed significantly from those of other schools.
This shows that there is an opportunity for the schools to learn from their comparative strengths and
weaknesses. As presented by Barber and Mourshed (2007), schools can develop programs to visit or
interact with both high-performing and low-performing schools to study some of their characteristics
and the tools they use to improve student outcomes. Similarly, student performance differed across
districts, making it possible for District Education Officers to learn from one another. The exchange
of ideas between schools, between districts, or between schools and districts, can drive profitable
educational interventions (Mullis, et al., 2004; OECD, 2007a; Weller, 1996). In addition, differences
in the performance of schools has the potential to facilitate school choice by parents which can
increase parental participation in school activities and influence schools’ decision-making processes,

resulting in improved student achievement (Mullis, et al., 2004; OECD, 2007a).

5.6 Performance of Students by their Schools’ Locale

The policy of the Ministry of Education clearly identifies schools into four categories by using
schools’ locale in terms of setting. The four categories, as discussed in Chapter 4, are (a) urban, (b)
semi-urban, (c) semi-remote, and (d) remote. The mean performance scores of students by their

schools’ locale in relation to setting were computed. Table 5.7 shows the results of the calculation.

Table 5. 7. Comparison of Students Mean Mathematics Test Scores by their Schools’ Locale
(Category)

Locale (Category) Urban | Semi-Urban | Semi-Remote Remote
Mean 365 353 318 337
SE 4.39 9.25 13.58 6.07
Urban 365 4.39 0 12 47 28
Semi-Urban 353 9.25 -12 0 35 16
Semi-Remote | 318 | 13.58 -47 -35 0 -19
Rural Remote | 337 6.07 -28 -16 19 0

Note: 1.The standard errors include the link errors as well.
2. The significant differences are shown in bold, p<0.05.

Table 5.7 shows that the mean Mathematics test score of the students in urban schools is higher than
those of the students in semi-remote and remote schools. Likewise, the mean score of the students in
semi-urban schools is statistically significantly higher than the mean score of the students in semi-

remote schools.
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Discussion

The performances of Grade 10 Bhutanese students differed significantly in terms of their schools’
locale. As expected, students in urban schools outperformed the students in semi-urban schools
(although not statistically significant), and the students in semi-urban schools outperformed the
students in semi-remote and remote schools. This pattern is consistent with the findings of similar
studies commissioned by the Royal Education Council of Bhutan (Educational Initiatives, 2009;
iDiscoveri Education & Royal Education Council, 2009). The findings signal the need for relevant
educational interventions aimed at improving student outcomes in semi-rural and rural schools as

compared to urban and semi-urban schools.

5.7 The Between- and Within-School Variances

The between- and the within-school variances in performance scores of Grade 10 Bhutanese students
were computed by using the VARCOMP procedure available from SPSS version 19 (SPSS Inc,
2009), The within-school variance (37198.20) is comparatively larger than the between-school

variance (4597.53), with 11% of the variance explained by the between-school variance.

Discussion

Students’ test scores are mostly used as measures of the effectiveness of an education system.
However, the school mean performance scores alone do not present a complete picture of the
effectiveness of an education system. As described in Chapter 3, an effective education system

should have a small difference in performance between schools.

Eleven percent of the variance in students’ performance is explained by the difference between
schools, and the rest is explained by the variance within schools. This finding is similar to the
findings in other countries where a comprehensive school system, as in Bhutan, is practised (OECD,
2004a). This between-school variance, which is about one-third of the OECD’s average (OECD,
2004a, p. 162), is attributable to the lack of streaming or tracking practices, the absence of parental
choice of schools, and the use of common school curriculum in the Bhutanese education system. In
addition, school leadership practices, teacher characteristics, and SES are other possible factors that
might have contributed to the 11% between school variance. The remaining within school variance,
that is, 89% may be attributable to teacher and student characteristics and classroom climate (Hattie,
2009). The implication from the finding is that Bhutan is well on track to achieving equity in
educational opportunities as far as the school education system is concerned.

5.8 International Benchmarks for the Bhutanese Education System
The national mean of the Mathematics test score of Grade 10 Bhutanese students can be compared

with the national mean scores of the countries that participated in PISA 2003, because the
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Mathematics test and the PISA 2003 Mathematical Literacy Test are linked. The procedures applied
in linking the two tests are described in Chapter 4 in Section 4.6.1.7. The linkage between the two
tests makes it possible to set international benchmarks for the Bhutanese education system. Using the
national mean scores of the countries that participated in PISA 2003 and the national mean score of
Grade 10 Bhutanese students on the Mathematics test, a league table is thus developed as shown in
Table 5.8.

Table 5. 8. Bhutan Benchmarked with the Countries that Participated in PISA 2003

Country Mean SE
Hong Kong-China 550 4.5
Finland 544 1.9
Korea 542 3.2
Netherlands 538 31
Liechtenstein 536 4.1
Japan 534 4
Canada 532 1.8
Belgium 529 2.3
Switzerland 527 3.4
Macao-China 527 2.9
Australia 524 2.1
New Zealand 523 2.3
Czech Republic 516 3.5
Iceland 515 1.4
Denmark 514 2.7
France 511 25
Sweden 509 2.6
Austria 506 33
Germany 503 3.3
Ireland 503 2.4
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OECD average 500 0.6
Slovak Republic 498 3.3
Norway 495 2.4
Luxembourg 493 1
Hungary 490 2.8
Poland 490 2.5
Spain 485 2.4
United States 483 2.9
Latvia 483 3.7
Russian Federation 468 4.2
Italy 466 3.1
Portugal 466 3.4
Greece 445 3.9
Serbia 437 3.8
Turkey 423 6.7
Uruguay 422 3.3
Thailand 417 3.0
Mexico 385 3.6
BHUTAN 361 4.1
Indonesia 360 3.9
Tunisia 359
Brazil 356 4.8

Note: 1. The national mean score data of the countries that participated in PISA 2003 are adapted
from the OECD (20044, p. 358).

Table 5.8 shows that Grade 10 Bhutanese students’ mean score is greater than the mean scores of

Indonesia (360), Tunisia (359), and Brazil (356).

Percentages at different levels of the PISA Mathematics Proficiency Scale also provide international

benchmarks. Figure 5.1 shows the percentages of students at each level of the PISA Mathematics
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Proficiency Scale of Grade 10 Bhutanese students and students in the countries that participated in
PISA 2003. Figure 5.1 is constructed with data from PISA 2003 (OECD, 2004a, p. 354) and the

Mathematics test. This figure displays a more detailed but similar benchmark for Bhutan.

Percentage of Students at each Level of PISA Mathematics Proficiency
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Figure 5. 1. Percentages of Students at each Level of the PISA Mathematics Proficiency Scale with

Bhutan Included
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On average, only about a third of students across the OECD countries attained level five and six of
the PISA Mathematics Proficiency Scale (OECD, 2005a), indicating the challenge of achieving high

national scores in this subject as is the case with Grade 10 Bhutanese students.

Discussion

Published perspectives and opinions of education systems are developed on the basis of student
performance as implied by popular international assessment programs, such as PISA, TIMSS, and
NAEP; although the validity of such an approach to judging an education system is subject to on-
going debate. This study used the mean scores and the performance levels of Bhutanese students on
the Mathematics test to locate the position of the Bhutanese education system among the education
systems of the countries that participated in PISA 2003 (OECD, 2004a). First, the mean score of
Bhutanese students on the Mathematics test corresponded to the 39" position on the list of 42
countries that participated in the PISA 2003—preceding Indonesia, Tunisia, and Brazil. Second, the
distribution of the scores of students from Bhutan on the PISA Mathematical Proficiency Scale is
similar to the students from Mexico, Indonesia, Tunisia, and Brazil. The majority of the students in
these countries performed below Level 1 or at Level 1 of the PISA Mathematical Proficiency Scale.
These findings indicate that Bhutan has a large range of opportunities to learn from the education
systems of the countries that participated in PISA (OECD, 2004a, 2007a, 2010), both from high- and

low-performing countries.

However, a word of caution has to be emphasized while comparing the scores from two different
tests. As emphasized by Johnson and Owen (1998), comparisons of scores from two linked tests
should be viewed as estimates, and not as substituting one test for the other. Notwithstanding the
cautionary note, such estimates provide guidelines for between-country fertilization of innovative
approaches in school education. For example, countries with similar characteristics can learn from
their weaknesses and strengths through exchange of knowledge and skills related to school

effectiveness.

5.9 Summary and Implications for Policy

The results from the analyses have a range of implications for policy. The majority of students
performed at or below Level 1 of the PISA Mathematics Proficiency Scale, indicating that they were
more proficient in recalling facts and using procedural knowledge than in applying higher-level
knowledge and skills. Therefore, the Bhutanese education system needs policy interventions to
develop higher-level mathematical literacy in its students. Further, percentages of students at
different levels of the PISA Mathematics Proficiency Scale showed that the students differed widely
in their performance, indicating the need for a range of teaching pedagogies and school curricula that
are capable of engaging students of different abilities. A lack of educational opportunities capable of
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engaging students of different abilities may promote a pyramidal pattern in enrolments from
kindergarten to university, with many low-ability students dropping out of the system before
completing their university-level education. Some of the implications from the pyramidal pattern are
that many students leave school with inadequate knowledge and skills necessary for gainful
participation in the nation’s economy or for pursuing life-long learning. It was also shown that 11%
of the variance in student performance was accounted for by the between-school differences,
suggesting that schools in Bhutan had similar characteristics. Such a scenario could have been an
indication of the Bhutanese education system having achieved equity and accessibility in educational
opportunities, had its overall student achievement level been at the higher end of the PISA
Mathematics Proficiency Scale. Therefore, it is desirable for policy makers to focus on educational
interventions that will raise the overall student performance level. This may be achieved by designing
interventions at systemic level (e.g., teacher education). Finally, students in urban schools
outperformed students in other locales on the Mathematics test, suggesting the contribution of
schools’ locale to the between-school variance. This indicates the need for the Ministry of Education
to develop educational interventions aimed at providing equitable access to educational opportunities

for all students and schools.

As with the implications for policies from the analyses of the Mathematics test data, the
methodological aspects of the analyses also have potential to guide the current assessment practices
in the Bhutanese education system. The method of linking different tests has the potential to help the
Bhutan Board of Examinations conduct trend studies in student achievement by using its annual
examination data. The method of using a proficiency scale has the potential to help the Ministry of
Education of the Royal Government of Bhutan relate its curriculum standards to students’ test scores.
Such a relation would provide systemic feedback to stakeholders (e.g., policy-makers, schools,
teachers, parents, students). Likewise, the method of profiling students’ knowledge and skills has the
potential to help the Bhutan Board of Examinations profile students’ knowledge and skills in
different school subjects by using its national examination data. The method followed in the use of
proficiency levels has the potential to assist the Ministry of Education of the Royal Government of
Bhutan in setting benchmarks, organising inter-school exchange of educational expertise, and
developing professional development programmes. Further, the method of profiling students’
thinking skills has the prospect of helping the Ministry of Education of the Royal Government of
Bhutan in devising teaching and learning pedagogies and school curriculum that provides students
with opportunities for developing higher-order thinking skills. The method of disaggregating
students’ test scores at school, district, and national levels has the potential to help the Ministry of

Education of the Royal Government of Bhutan benchmark its schools with one another, which would
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enable the schools to learn from their strengths and weaknesses through various educational
exchange-programmes. The method of comparing schools in terms of their locale has the potential to
help the Bhutan Board of Examinations generate similar information, which would help the Ministry
of Education of the Royal Government of Bhutan allocate educational resources where they are most
needed. Finally, the method of processing within- and between-school variances can help the Bhutan
Board of Examinations in generating similar information from its examination data, which would

offer policy-makers a broad overview of the systemic potential and challenges.

5.10 Chapter Conclusions

This chapter provided diverse insights into the Bhutanese education system, and revealed a range of
implications for educational policies. Grade 10 Bhutanese students’ mathematical knowledge and
skills ranged from below Level 1 to Level 6 of the PISA Mathematics Proficiency Scale, and the
percentages of the students at each level of the PISA Mathematics Proficiency Scale ranged from
27% below Level 1 to 0.1% at Level 6. These indicate great scope for improvement in teaching
pedagogies and development in educational interventions. Furthermore, Grade 10 Bhutanese students
performed better on mathematical problems that required lower-order thinking skills than the
problems that required higher-order thinking skills. Student achievement also differed between
districts, between schools, and between schools’ locale, indicating the need for educational
interventions capable of promoting equitable access to educational opportunities for schools. This
finding also shows that school districts, and schools individually, have much to learn from their
differences through programmes such as exchange visits. Last but not least, the international
benchmarks lined up against the Bhutanese education system showed that Bhutan had much to learn
from the countries that participated in PISA. Bhutan could look for innovative educational models in
the top-performing countries like Hong Kong-China, Finland, Korea, and the Netherlands. Bhutan
could also look at alternative experiences in some low-performing countries like Brazil, Tunisia, and

Indonesia.
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Chapter 6

ANALYSES OF THE STUDENT QUESTIONNAIRE

6.1 Introduction

The purpose of this chapter is to report the analyses of data from the student questionnaire. The
purposes of the analyses are to address the research outcomes 2, 5, and 8 of generating knowledge
about: the factors related to effective schooling and their effects on student outcomes; the
preparedness Bhutanese students to meet the challenges of the future; and the equity in, and
accessibility to, educational resources and provision. Specifically, this chapter seeks to answer the

following research questions from Section 4.3.2.1:

StL 1 How well do gender, age, and SES relate to student achievement? (Sections 6.2, 6.3 and 6.4)
StL 2 How well does motivation relate to student achievement? (Section 6.5)
StL 3 How well do self-beliefs relate to student achievement? (Section 6.6)
StL 4 How well do meta-cognitive skills relate to student achievement? (Section 6.7)
StL 5 What are students’ learning preferences? (Section 6.8)
StL 6 How well does ICT relate to student achievement? (Section 6.9)
StL 7 What do students think of their classroom and school climates? Sections 6.10 and 6.11)
StL 8 How well does homework relate to student achievement? (Section 6.12)
StL 10 Are Bhutanese students engaged in their schools? (Sections 6.6, 6.10, and 6.11)
StL 11 Are Bhutanese students prepared for the challenges of the future? (Section 6.7)
OuL 2 What are the affective responses of Bhutanese students to their basic
education? (Sections 6.6 and 6.11)

The analyses were done in line with the analytical framework followed in Chapter 5, and the
educational effectiveness factors were analysed in the order in which they had been discussed in
Chapter 3.

6.2 Students’ Gender and Mathematics Achievement

The difference in the average Mathematics test scores of the female (mean=349.86, SE=5.21) and the
male (mean=370.57, SE=4.31) students was statistically significant, with the male students, on
average, scoring higher than the female students; diff=20.71, 95% CI [10.92, 30.50].
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Discussion

This finding corroborates the findings reported in similar studies conducted in Bhutan (Bhutan Board
of Examinations, 2008; Educational Initiatives, 2009). While gender-differentiated performance in
mathematics in Bhutan has been reported, educational interventions to bridge the gap have hardly
been implemented. The causes for the gender-differentiated performance are attributable to peer
relationships (Crosnoe, et al., 2008), hetero-femininities (Archer, Halsall, & Hollingworth, 2007),
comprehensive or co-education system (Malacova, 2007; Younger & Warrington, 2006, 2007),
gendered academic cultures (Houtte, 2004a, 2004b), and gendered achievement goals (Graham, et
al., 2008). Given that gender has been reported as a factor in student learning in a number of studies,

an independent study on gender and student learning is desirable for Bhutan.

6.3 Students’ Age and Mathematics Achievement
Age as a factor of student performance on the Mathematics test was analysed using regression and

correlational analyses.

The Pearson correlation coefficient between students’ age and their performance on the Mathematics
test was significantly different from zero, r=-0.27, 95% CI [-0.33, -0.21], showing that age was

inversely related to performance on the Mathematics test.

A linear regression analysis revealed that the age explained 7.3% of variance in the Mathematics test
score, R =0.073,95% CI [0.04, 0.11]. A unit increase in age corresponded to a statistically
significant decrease of 11.66 on the Mathematics test scores, B=-11.66, 95% CI [-14.63, -8.70].

The age at which the performance on the Mathematics test was optimal ranged from 15 to 17 years.
Given that the official school enrolment age of Bhutanese children was six years, a majority of the
Grade 10 students should be in the optimal age range. However, the average age of the students in
Grade 10 was 18.55 years, 95% CI [18.40, 18.70]; indicating grade retention or late enrolment. The
students were asked whether they repeated one or more grades. Thirty percent of students reported
repeating a grade at primary school, 95% CI [26.60, 32.54]. Another three percent reported repeating
two or more grades at primary school, 95% CI [2.03, 3.93].

Discussion

Younger students outperformed older students. Given that the official enrolment age was six years in
Bhutan, the expected average age of Grade 10 students should be in the range of 15 to 17 years.
However, the actual average age was 18.55 years, indicating grade retention or late enrolment.
Analyses of data on grade retention showed that over thirty percent of the students repeated at least

one grade before reaching Grade 10. Grade retention and academic redshirting do not improve
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student outcomes (Braymen & Piersel, 1987; Cameron & Wilson, 1990; Jimerson, 2001; Jimerson, et
al., 2002; Jimerson, et al., 2006). On the contrary, grade retention is likely to put pressure on
educational resources and increase students’ opportunity costs. Researchers advocate the use of
appropriate instructional strategies, improved curriculum design, and remedial lessons in place of
grade retention and academic redshirting to improve student learning (Braymen & Piersel, 1987;
Cameron & Wilson, 1990; Hauck & Finch(Jr), 1993; Jimerson, 2001; Kundert, et al., 1995). Similar

options need to be explored in Bhutan.

6.4 Students’ SES and Mathematics Achievement
The relation between the SES index and the Mathematics test scores was analysed by dividing the
SES index into quartiles and computing the mean performance scores for each quartile. Table 6.1

shows the result of the analysis.

Table 6. 1. SES Quartiles and Students' Mean Mathematics Test Scores

SES Index Mathematics Test
SES Quartiles
Mean SE Mean SE
1 -1.05 0.02 345.75 5.99
2 -0.53 0.01 359.82 4.70
3 0.13 0.01 362.50 5.93
4 1.45 0.04 374.55 5.50

Table 6.1 shows a pattern that depicts an association between students’ SES and performance on the
Mathematics test. The difference between the mean Mathematics test scores corresponding to the
first quartile of the SES and the mean Mathematics test scores corresponding to the fourth quartile of
the SES was significantly different from zero, diff=28.80, 95% CI [ 12.86, 44.73]. The result
indicates that the students’ SES played an important role in their performance on the Mathematics

test.

A linear regression analysis was performed with the students’ Mathematics test scores as the
dependent variable and SES as the independent variable. A SPSS macro (OECD, 2005c, pp. 214-

215) was used for the analysis.
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Table 6. 2. Regression of the Mathematics Test Scores on Students' SES

Statistic SE
Intercept 360.67 3.86
R-Square 0.03 0.01
SES 11.75 2.49

As shown in Table 6.2, the regression coefficient of SES of 11.75 was significantly different from
zero, 95% CI [6.86, 16.63]. A unit change in the index of SES led to an increase of 11.82 on the
Mathematics test scores. The SES alone explained 3.0% of the variance in students’ performance on
the Mathematics test, which was statistically significant, 95% CI [0.38, 4.76].

The analysis of difference in the SES index between female and male students showed no statistically
significant difference, diff =0.02, 95% CI [-0.11, 0.14], indicating that both boys and girls had similar
SES profiles.

Discussion

High-SES students outperformed low-SES students in the Mathematics test. Similar findings are
reported in the literature (Caldas & Bankston(lIl), 1997; Lee, et al., 2007; Mullis, et al., 2004;
OECD, 2004a, 2007a; Sirin, 2005; White, 1982). As reported in the OECD (20044a), the performance
gap between high-SES students and low-SES students is indicative of inequitable access to
educational opportunities. Researchers recommend using educational resources to address the
influence of students” SES on achievement (Sirin, 2005; Thrupp & Lupton, 2006), and highlight the
schools’ potential to bridge the achievement gap between the low- and the high-SES students
(Downey, et al., 2004; Sirin, 2005; White, 1982). Policy makers in the Bhutanese education system

could use students’ SES as one of the criteria for the distribution of educational resources to schools.

6.5 Students’ Motivation and Mathematics Achievement

The following analyses were performed on the scale indices of students’ motivation: descriptive
analysis, analysis by quartiles, correlational analysis, and linear regression analysis. Table 6.3 shows
the percentages of students who agreed or strongly agreed with the measures of intrinsic motivation
(INMAT) and extrinsic motivation (INSMOT), respectively.
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Table 6. 3. Percentages of Students Agreeing or Strongly Agreeing with the Measures of INSMOT

and INTMAT

Measures

INSMOT INTMAT

% SE % SE

Making an effort in mathematics is worth it because it will help
me in the work that | want to do later on

88.2 | 2.44

Learning mathematics is worthwhile for me because it will
improve my career prospects or chances

89.4 | 1.94

what | want to study later on

Mathematics is an important subject for me because | need it for

89.8 | 2.27

I will learn many things in mathematics that will help me get a job

91.1 | 2.38

| enjoy reading about mathematics

76.5 | 2.46

I look forward to my mathematics lessons

90.3 | 2.27

I do mathematics because | enjoy it

83.1 | 2.60

I am interested in the things | learn in mathematics

89.1 | 2.39

Overall, students were motivated to learn mathematics as indicated by the high percentages of the

students who agreed or strongly agreed with the measures shown in Table 6.3.

Table 6.4 shows the results from the univariate analyses of INSMOT and INTMAT by their quartiles.

The difference between the mean Mathematics test scores of the students in the bottom and the top
guartiles of INSMOT was statistically significant, diff=32.75, 95% CI [17.27, 48.23]. Similarly, the
difference in the mean Mathematics test scores of the students in the bottom and the top quartiles of
INTMAT was statistically significant, diff=41.41, 95% CI [25.16, 57.66].

Table 6. 4. Quartiles of INSMOT and INTMAT with Mean Mathematics Test Scores

INSMOT Mathematics Test INTMAT Mathematics Test
Quiartiles
Mean SE Mean SE Mean SE Mean SE
1 -1.28 | .08 343.03 5.72 -1.29 | .08 341.91 6.08
2 -.39 .01 356.63 6.63 -.33 .01 356.67 5.64
3 .33 .01 367.06 5.48 .26 .01 360.59 5.83
4 1.25 .02 375.78 5.45 1.25 .02 383.32 5.64
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Overall, the univariate analyses of quartiles and performance scores showed that INSMOT and

INTMAT had a strong influence on students’ performance on the Mathematics test.

A linear regression analysis with INSMOT as the independent variable and the students’

Mathematics test scores as the dependent variable showed that the amount of variance explained by

INSMOT in students’ Mathematics test scores was significantly different from zero, R?=0.031, 95%
CI1[0.01, 0.05]. INSMOT explained 3.10% of the variance in the students’ Mathematics test scores,

with one point gain in INSMOT resulting in an increase of 12.53 on the Mathematics test scores.

Similarly, INTMAT also showed a statistically significant R*=0.047, 95% CI [0.02, 0.08]. INTMAT
explained 4.7% of the variance in the students’ Mathematics test scores, with a point increase in
INTMAT resulting in an increase of 15.48 on the Mathematics test scores. The findings showed that
the students’ motivation to learn mathematics was strongly related to their performance on the

Mathematics test, with strong motivation resulting in higher average test scores.

The Pearson correlation coefficient between INSMOT and INTMAT was statistically significant,
r=0.60, 95% CI [0.55, 0.65]; showing that INSMOT and INTMAT were complementary. However,
the difference between INSMOT and INTMAT was statistically significant with INSMOT surpassing
INTMAT, diff=1.87, 95% CI [1.68, 2.06].

Analyses of the differences in INSMOT and in INTMAT between female and male students to learn
mathematics showed no statistically significant difference, INSMOT, diff=0.00, 95% CI [-0.14,
0.14]; INTMAT, diff=-0.07, 95% CI [-0.24, 0.09], respectively; indicating that motivation to learn

mathematics was similar in female and male students.

Discussion

Analyses of data on motivation showed that, overall, students were high on both intrinsic and
extrinsic motivation, and that intrinsic and extrinsic motivation were complimentary. In addition, the
analyses showed that motivation related to student performance on the Mathematics test, with
students on the high end of the motivation index outperforming students on the low end of the index.
While findings of the study on students’ motivation are positive, the students who were less
motivated needed to be supported with relevant educational interventions. Researchers relate
motivation to achievement goal orientation (Schunk, 1996; Vansteenkiste, et al., 2008), self-efficacy
(Bandura & Schunk, 1981; Schunk, 1991), self-regulated learning strategies (Ames, 1992; Bell &
Kozlowski, 2002; Hidi & Harackiewickz, 2000), and self-concept (Bong & Clark, 1999), indicating
these as possible ways to improve motivation in students. Such alternatives need to be pursued by

stakeholders in the Bhutanese education system.
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Furthermore, the finding that the students’ extrinsic motivation to learn mathematics was higher than
their intrinsic motivation suggests the lack of persistence in, and conceptual learning of, mathematics
(Schunk, 1996; Vansteenkiste, et al., 2008). This implies the need for interventions to promote

intrinsic motivation to learn mathematics among the students.

6.6 Students’ Self-beliefs and Mathematics Achievement

Students’ self-beliefs have been conceptualised in terms of their self-efficacy (MATHEFF) and self-
concept (SCMAT) as discussed in Chapter 3. In addition, students’ anxiety (ANXMAT) about school
subject (e.g., mathematics) has been discussed in the same chapter. Because these three constructs
are closely related, they are analysed together in this section. The relationship between these
constructs and the student performance on the Mathematics test was analysed by using quartiles,
percentage, and regression. Table 6.5 shows the percentages of students who agreed or strongly
agreed with the statements on SCMAT and ANXMAT.

Table 6. 5. Percentages of Students Agreeing or Disagreeing with the Measures of SCMAT and
ANXMAT

SCMAT ANXMAT
Statements

% SE % SE
| am just not good at mathematics 516 | 1.96
I get good marks in mathematics 51.4 | 1.94
| learn mathematics quickly 43.7 | 1.60
| have always believed that mathematics is one of 570 | 188
my best subjects
In my r_naEthematlcs class, | understand even the 415 | 185
most difficult work
| often wqrry that it would be difficult for me in 60.2 194
mathematics class
| get very tense when | have to do mathematics 423 158
homework
| get very nervous doing mathematics problems 54.4 1.98
| feel helpless when doing a mathematics problem 40.0 1.75
| worry that | will get poor marks in mathematics 58.2 2.04
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Table 6.5 indicates that a little more than 50% of students agreed or strongly agreed with most of the
statements on SCMAT, indicating that almost 50% of the students had low self-concept in
mathematics. Similarly, the percentages of students who agreed or strongly agreed with the
statements on ANXMAT were slightly below 50%, indicating that over half of the students were
anxious about mathematics. Table 6.6 presents the percentages of students who reported as confident

or very confident (high self-efficacy) in doing various mathematical tasks.

Table 6. 6. Percentages of Students Reporting Confident or Very Confident (high self-efficacy) in
Solving Mathematical Problems

MATHEFF
Mathematical Problems
% SE

Using a bus timetable to work out how long it would take to get from one

47.0 1.84
place to another
Calculating how much cheaper a TV would be after a 30% discount 65.8 2.49
Calculating how many square metres of tiles you need to cover a floor 55.1 1.93
Understanding graphs presented in newspapers 51.0 1.72
Solving an equation like 3x+5=17 79.3 2.26
Finding the actual distance between two places on a map with a 1:10,000 675 556
scale ' '
Solving an equation like 2(x+3)=(x+3) (x-3) 68.0 2.62
Calculating the petrol consumption rate of a car 42.2 1.93

Overall, Table 6.6 indicates that more than 50% of students reported high MATHEFF at performing

various mathematics tasks (e.g., calculating distance, discount, area).

Table 6.7 presents the quartiles of MATHEFF, SCMAT, and ANXMAT with the corresponding

mean Mathematics test scores of the students in each quartile.

Table 6. 7. Quartiles of MATHEFF, SCMAT, and ANXMAT with Students' Mean Mathematics Test
Scores

Q | MATHEFF Math Test SCMAT Math Test ANXMAT Math Test

Mean | SE Mean | SE | Mean| SE | Mean | SE | Mean | SE | Mean SE

1 | -1.05|0.02|333.38|6.59 | -1.60 | 0.05 | 337.15 | 6.08 | -0.99 | 0.01 | 392.41 | 5.97
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2 | -0.46 | 0.03 | 352.37 | 5.40 | -0.40 | 0.02 | 348.56 | 4.92 | -0.50 | 0.01 | 364.20 | 5.49

3 | 014 |0.01|366.32 513 | 042 |0.01|364.80|6.20 | 0.05 | 0.01 | 350.10 | 4.94

4 | 158 |0.06|390.39|6.17| 1.69 | 0.05|392.00 | 553 | 1.33 | 0.04 | 335.94 | 6.15

Note: Q = quartiles

The differences in the mean Mathematics test scores of the students in the bottom and the top
guartiles of MATHEFF, SCMAT, and ANXMAT was significantly different from zero; diff =57.01,
95% CI [39.20, 74.82], diff =54.85, 95% CI [38.73, 70.96], and diff =56.47, 95% CI [39.56, 73.39],
respectively. The results indicate that MATHEFF, SCMAT, and ANXMAT were related to students’
performance on the Mathematics test, with higher self-efficacy and self-concept and lower anxiety

resulting in increased average Mathematics test scores.

A linear regression analysis with MATHEFF as the independent variable and students’ Mathematics

test scores as the dependent variable showed that MATHEFF accounted for 8.9% of the variance in

students’ performance scores, R%=0.089, 95% CI [0.05, 0.13]. A unit increase in the score on
MATHEFF resulted in a statistically significant increase of 19.60 on the Mathematics test scores,
95% CI [15.34, 23.85]. The result from the regression analysis with SCMAT as the independent

variable and students’ Mathematics test scores as the dependent variable showed that SCMAT

explained 7.8% of the variance in students’ Mathematics test scores, R%= 0.078, 95% ClI [0.05,
0.11]. A unit increase in the score on SCMAT led to a statistically significant increase of 15.25 on
the Mathematics test scores, 95% CI [12.00, 18.52]. Similarly, the result from the regression analysis
with ANXMAT as the independent variable and students’ Mathematics test scores as the dependent

variable showed that ANXMAT accounted for 6.4% of variance in the Mathematics test scores,

R?=0.064, 95% CI [0.03, 0.10]. A unit decrease in the score on ANXMAT led to a statistically
significant increase of 18.91 on the Mathematics test scores, 95% CI [-24.08, -13.75].

The analysis of the difference in the scores of female and male students on MATHEFF showed that
the male students had significantly higher scores on MATHEFF than the female students, diff =-0.46,
95% [-0.60, -0.32], showing that the male students had a greater sense of self-efficacy with regard to
mathematics than the female students. Female students scored significantly higher than male students
on ANXMAT, diff=0.31, 95% CI [0.19, 0.43], indicating that the female students were more anxious
about mathematics than the male students. There was no significant difference in the scores of female
and male students on SCMAT, diff=0.07, 95% CI [-0.01, 0.16].
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Discussion

Results from the analyses of data on students’ self-beliefs and anxiety revealed a range of insights.

First, analyses of data on students’ self-concept showed that about half of the students had a low self-
concept in mathematics, and that students’ self-concept related to their performance on the
Mathematics test. Similar to the findings reported in Bong and Clark (1999), students with high self-
concept outperformed students with low self-concept. Further, Bong and Clark (1999) noted that self-
concept is mostly fostered by social comparison through a series of self-evaluations and self-
descriptions under varying situations, implying that students develop self-concept based on their
experiences in school. This statement provides a valuable reference for designing educational
interventions aimed at improving students’ self-concept, which may be relevant for Bhutan. Further,
students’ self-concept may indicate their affective responses to school subject, because the former
comprises the latter (Bong & Clark, 1999). This relationship suggests that affective responses of one-
half of the Grade 10 Bhutanese students to mathematics were less positive. Because the
consequences of negative affects are doubts, anxiety, avoidances, and disengagements (Carver &
Scheier, 2005), it is likely that the majority of Grade 10 Bhutanese students will shun mathematics in
their further studies.

Second, the results from the analyses of data on self-efficacy revealed that more than one-half of the
students had a high sense of self-efficacy in mathematics and that self-efficacy and student
performance were related—students with high self-efficacy outperformed students with low self-
efficacy. Similar findings are reported in the literature (Bong & Clark, 1999; Hattie, 2009; Pajares,
1996; Schunk, 1991). Students’ self-efficacy may be raised by paying attention to its sources.
Bandura (1977) stated that self-efficacy is acquired from sources such as performance
accomplishments, vicarious experiences, verbal persuasion, and emotional arousal. As suggested by
Pajares (1996), these sources of self-efficacy could be used for developing educational interventions
to nurture positive self-efficacy in Bhutanese students. Girls would need to be given more attention
while developing interventions because they had significantly lower self-efficacy in mathematics

than boys.

Third, analyses of data on anxiety showed that half of the students were apprehensive about
mathematics. The study showed that anxiety about mathematics was negatively related to student
performance on the Mathematics test, supporting the findings reported in the literature (Ashcraft &
Moore, 2009; Ma, 1999; Preston, 2008). Given that half the student population was anxious about
mathematics, Bhutan may need to develop relevant educational interventions to reduce students’
anxiety about mathematics. The interventions may also be made more relevant to girls because they

were significantly more anxious of mathematics than boys. Potential references for designing
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educational interventions for reducing students’ anxiety about mathematics are teaching strategies
(Alsup, 2004; Furner & Berman, 2003; Hellum-Alexander, 2010; Norwood, 1994), classroom
climate (Ma, 1999), and familiarity with symptoms of anxiety (Geist, 2010; Newstead, 1998), in

pursuing solutions to the anxiety levels amongst Bhutanese students.

Finally, self-concept, self-efficacy, and anxiety also indicate the level of student engagement (OECD,
2004a, 2007a). The knowledge that about one-half of the students had low self-concept, low self-
efficacy, and high anxiety in mathematics suggests that the majority of students were emotionally
disengaged in mathematics. This shows that the Bhutanese education system needs to promote
student engagement by applying a range of interventions commonly recommended in the literature
(Buhs, et al., 2006; Fredricks, et al., 2004; Hughes, et al., 2008; Sullivan, et al., n.d).

6.7 Students’ Self-Regulated Learning Strategies and Mathematics Achievement
Memorisation (MEMOR), elaboration (ELAB), and control (CSTRAT) strategies were used as
constructs of self-regulated learning strategies as described in Chapter 4. The following analyses

were performed on these measures: analysis by quartiles, regression analysis, and gender differences.

The percentages of students who agreed or strongly agreed to various statements that measured
MEMOR, ELAB, and CSTRAT are shown in Table 6.8.

Table 6. 8. Percentages of Students Agreeing or Strongly Agreeing with the Measures of MEMOR,
ELAB, and CSTRAT

MEMOR ELAB CSTRAT
Statements

% SE % SE % SE

I go over some problems in mathematics so often

that I feel as if I could solve them in my sleep 559 | 216

When | study for mathematics, | learn as much

as | can off by heart 718 | 1.78

In order to remember the method for solving a
mathematical problem, I go through examples 90.9 | 2.24
again and again

To learn mathematics, I try to remember every

. 84.0 | 2.20
step in a procedure

When | am solving mathematical problems,
often think of new ways to get the answer 822 | 252




184 CHAPTER 6

| think how the mathematics | have learnt can be

used in everyday life 87.8 | 247

| try to understand new concepts in mathematics

by relating them to things I already know 84.8 | 2.43

When | am solving a mathematical problem, |
often think about how the solution might be 82.6 | 1.90
applied to other interesting questions

When learning mathematics, | try to relate the

work to things | have learnt in other subjects 738 | 269

When | study for a mathematics test, | try to
work out what are the most important parts to 95.2 | 210
learn

When | study mathematics, | make myself check
to see if I remember the work | have already 89.9 1.71
done

When | study mathematics, | try to figure out
which concepts I still have not understood 911 | 2.07

properly

When | cannot understand something in
mathematics, | always search for more 87.2 1.97
information to clarify the problem

When | study mathematics, | start by working

86.2 | 1.97
out exactly what I need to learn

As shown in Table 6.8, all three self-regulated learning strategies appear to be used by the majority

of Grade 10 Bhutanese students.

The results from univariate analyses of MEMOR, ELAB, and CSTRAT scale indices by their
guartiles are presented in Table 6.9. Students’ mean Mathematics test scores for each quartile are also

displayed in the same table.
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Table 6. 9. Mathematics Test Scores by Quartiles of MEMOR, ELAB, and CSTRAT

Q MEMOR ELAB CSTRAT
Score Math Test Score Math Test Score Math Test
M SE M SE M SE M SE M SE M SE

1 -1.25| 0.11 359.10 | 5.55| -1.25 | 0.11 | 357.11 | 6.09 | -1.23 | 0.09 | 348.21 | 5.50

2 -0.34 | 0.01 359.48 | 6.69 | -0.31 | 0.01 | 359.78 | 5.08 | -0.41 | 0.01 | 362.43 | 6.36

3 0.21| 0.01 361.50 | 6.19 | 0.20 | 0.01 | 360.82 | 5.97 | 0.22 | 0.01 | 363.91 | 5.80

4 1.23 | 0.03 36245 | 554 | 1.25|0.03|364.83|6.52 | 1.30| 0.03 | 367.97 | 4.83

Q=quartile; M=mean

The differences in the mean Mathematics test scores of the students in the bottom quartiles and the
top quartiles of MEMOR and ELAB were statistically non-significant, diff=3.35, 95% CI [-12.02,
18.72], and diff=7.72, 95% CI [-9.76, 25.20], respectively. However, the analysis revealed a
statistically significant difference in the mean Mathematics test scores of the students in the bottom
guartile and the top quartile of CSTRAT, diff=19.76, 95% CI [5.41, 34.10].

The result of a linear regression analysis with MEMOR, ELAB, and CSTRAT as the independent
variables and the Mathematics test scores as the dependent variable showed that the variance

explained by the three variables in students’ performance on the Mathematics test was not

significantly different from zero, R? =0.01, 95% CI [0.00, 0.03]. The regression coefficient of
CSTRAT was significantly different from zero, B=6.94, 95% CI [2.75, 11.12]. A unit increase in
score on CSTRAT led to an increase of 7 on the Mathematics test scores. The regression coefficients
of MEMOR and ELAB were negative and were not significantly different from zero, diff= -0.85,
95% CI [-4.27, 1.97] and diff=3.54, 95% CI [-7.57, 2.36], respectively. A unit decrease in the scores
on MEMOR and ELAB, respectively, led to an increase of two and three on the Mathematics test

Scores.

Discussion

The findings from the study on the students’ use of self-regulated learning strategies showed that the
majority of Bhutanese students used them to improve their learning. Of the three aspects of self-
regulation strategies, only control strategies resulted in a significant difference in the performance of
the students on the Mathematics test, with the difference in favour of students who reported using the
strategy. The absence of a relation between memorization or elaboration and student performance is

known to depend on other moderating factors such as students’ self-efficacy and motivation,
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indicating the need for a holistic approach to enhancing students’ capacity to use self-regulated
learning strategies (Eccles & Wigfield, 2002; Pintrich & De Groot, 1990; Zimmerman, et al., 1992).

Although, the majority of Bhutanese students reported using self-regulated learning strategies, the
presence of a small percentage of Bhutanese students who reported not using them and the lack of
statistically significant relationships of memorisation and elaboration strategies to the Mathematics
test scores are indicative of the absence of formal educational programmes on self-regulated learning
strategies in Bhutanese schools. Because self-regulated learning strategies are widely regarded as
necessary pre-conditions for meaningful, effective, and successful life-long learning (Puustinen &
Pulkkinen, 2001), the absence of educational programmes on self-regulated learning strategies in
Bhutanese schools suggests that Bhutanese students might complete their compulsory education
without having acquired most of the attributes of a life-long learner that have been convincingly
reported in the literature (Knapper & Cropley, 2000; Resnick, 1987; Secretary of Labour's
Commission on Achieving Necessary Skills, 1991; Tuijnman, et al., 1997). This in turn suggests the
lack of preparedness of Bhutanese students for future challenges. Therefore, it is imperative that
opportunities are provided for all Bhutanese students to learn and apply self-regulated learning

strategies.

6.8 Students’ Preferences for Learning Environments and Mathematics Achievement
Students’ preferences for learning environments were divided into competitive (COMPLRN) or
cooperative (COOPLRN) learning environments as in Chapter 4. Percentages, quartiles, and
regression analyses were preformed on COMPLRN and COOPLRN to study their associations with
the student achievement in the Mathematics test. Table 6.10 presents the percentages of students who
agreed or strongly agreed to the measures of COMPLRN and COOPLRN.

Table 6. 10. Percentages of Students Agreeing or Strongly Agreeing with the Measures of
COMPLRN and COOPLRN
Measures COMPLRN COOPLRN

% SE % SE

I would like to be the best in my class in mathematics 824 | 231

I try very hard in mathematics because | want to do better in
the exams than the others 932 | 224

I make a real effort in mathematics because | want to be one of
the best 87.6 | 2.18
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In mathematics | always try to do better than other students in

my class 65.8 | 1.95

I do my best work in mathematics when | try to do better than

others 80.2 | 2.29

In mathematics | enjoy working with other students in groups 83.1 241

When we work on a project in mathematics, | think that it is a
good idea to combine the ideas of all the students in a group 92.3 2.27

I do my best work in mathematics when | work with other
students 80.6 1.89

In mathematics | enjoy helping others to work well in a group 73.7 2.15

In mathematics | learn most when | work with other students
in my class 84.3 2.29

As shown in Table 6.10, both competitive and cooperative learning environments are popular

preferences among Grade 10 Bhutanese students.

Table 6.11 shows the quartiles of COMPLRN and COOPLRN with the students’ mean Mathematics

test scores.

Table 6. 11. Mean Mathematics Test Scores by Quartiles of COMPLRN and COOPLRN

COMPLRN | Mathematics Test COOPLRN Mathematics Test
Quiartiles
Mean | SE Mean SE Mean SE Mean SE
1 0.29 | 0.07 | 350.63 5.92 -1.16 0.04 359.24 5.74
2 1.35| 0.01| 356.97 6.12 0.04 0.01 359.67 6.6
3 229 | 0.01| 362.13 5.25 0.89 0.01 359.87 6.02
4 3.97| 0.04| 372.78 5.99 2.37 0.05 362.55 5.42

The difference between the mathematics performance scores of the students in the bottom and the top
guartiles of COMPLRN was statistically different from zero, diff=22.15, 95% CI [5.64, 38.66],
indicating that students with preference for COMPLRN performed better on the Mathematics test.

The difference between the performance scores of the students in the bottom and the top quartiles of
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COOPLRN was statistically not significant, diff=3.31, 95% CI [-12.16, 18.79], showing that students
with preference for COOPLRN did not perform better on the Mathematics test.

The linear regression analysis with COMPLRN as the independent variable and the students’

Mathematics test scores as the dependent variable indicated that the variance explained by
COMPLRN in the students’ test scores was not statistically significant, R* = 0.013, CI [-0.00, 0.03].

Similarly, the result from the regression analysis with COOPLRN as the independent variable and the

students’ Mathematics test scores as the dependent variable showed that the variance explained by

COOPLRN was not statistically significant, R? = 0.00, CI [-0.00, 0.01].

The analysis of the difference between the students’” mean scores on the COMPLRN and COOPLRN
scales resulted in a statistically significant difference, with the difference favouring COMPLRN,
diff=0.95, 95% CI [0.79, 1.10].

Discussion

The analyses of students’ learning preferences resulted in a number of interesting findings. First, the
difference between the mean Mathematics test scores of the students in the top and the bottom
guartiles of the index of the competitive learning environment was statistically significant, while
similar analysis with the index of cooperative learning situations was statistically non-significant. In
other words, students who reported a competitive learning preference with their classmates
performed better than students who reported a collaborative learning preference with classmates.
Second, the difference between the means of the indices of cooperative and the competitive learning
preferences was statistically significant, with the competitive learning preference outweighing the
cooperative learning preference. These observations have wide-ranging implications for students’
development. Stapel and Koomen (2005) noted that students can either adopt a competitive or a
cooperative learning preference based on how they view themselves compared with higher- and
lower-performing peers, and they claimed that these views form the basis of students’ self-
evaluation. Self-evaluation from either competitive or cooperative learning preferences has
consequences on students’ motivational and goal orientations, with the competitive learning
preferences related to instrumental motivation and performance goals, and the cooperative learning
preferences related to intrinsic motivation and mastery goals (Covington & Omelich, 1984). Because
the findings indicate that Grade 10 Bhutanese students preferred competitive learning situations to
collaborative learning situations, it may be inferred that most of the students were instrumentally
motivated and performance goal-oriented, which may be an indication of disengagement with
learning. Because, competitive learning preferences have been linked to structured teaching strategies
and cooperative learning preferences to constructivist teaching strategies (Covington & Omelich,
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1984; Ediger, 1996), one way to change Bhutanese students’ preferences for learning situations could

be through frequent use of constructivist teaching strategies by classroom teachers.

6.9 Students’ ICT Knowledge and Skills and Mathematics Achievement

Students’ ICT knowledge and skills were assessed in terms of the following dimensions: students’
experience with ICT; places where students access ICT; duration of students’ use of ICT; students’
proficiency in performing ICT functions; students’ confidence in ICT; and students’ attitude towards
ICT.

6.9.1 Students’ Experience with ICT
Overall, 62.9% (SE=2.87) of the students reported having used computers. Disaggregation by gender
found that 59.6% (SE=3.01) of female and 63.0% (SE=3.33) of male students reported having used

computers.

The difference in the mean Mathematics test scores of students who reported having used computers
and students who reported never having used computers was statistically significant, diff=29.61, CI

[17.16, 42.06] with the difference in favour of the students who used computers.

Discussion

About four in 10 students reported that they had never used computers. This is not surprising because
schools are just beginning to introduce computer studies as a formal subject; therefore, it would take
some time before all Grade 10 Bhutanese students had access to computers in schools. However, it is
desirable for all Grade 10 students to be able to use computers to perform various ICT functions,
because Grade 10 is the end of the basic education in Bhutan. ICT knowledge and skills have become
indispensable for competent participation in the world of work and for pursuing life-long learning
(OECD, 2005b).

Students who used computers performed better on the Mathematics test than students who did not
use computers. Similar findings were reported in Mullis et al. (2008) and the OECD (2004a). In
addition, experience with ICT was reported to: increase students’ work expediency, improve
productivity, foster independence and peer support, broaden the information resource base, and
maintain currency of knowledge and information (Ruthven, et al., 2004). The use of ICT in schools
was also reported to have positive influences on students’ self-regulatory learning strategies (llomaki
& Rantanen, 2007; Lim, 2002). All these indicate the need for all students to be able to access ICT

facilities in Bhutanese schools.
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6.9.2 Places where Students Access ICT
Students who had experience of using computers were asked about locale of access. Table 6.12

shows the percentages of students who reported having access to computers at home, school, or other

places.

Table 6. 12. Percentages of Students with Access to Computers at Different Locations

Place % SE
Home 23.0 241
School 81.0 2.41
Other places 53.4 2.98

As shown in Table 6.12, the majority of students who used computers had access to computers at

their school rather than home or other places.

Students were also asked how often they used computers at these places. The frequency of computer
use was categorised into (a) frequent use, (b) moderate use, and (c) rare or no use. Students were
considered to make frequent use of computers if they reported using computers almost every day or a
few times each week. The moderate use of computers comprised students’ who reported using
computers between once a week and once a month. The rare or no use of computers included
students who reported the use of computers less than once a month or never. Table 6.13 presents the

percentages of students by the frequency of using computers at different locations.

Table 6. 13. Percentages of Students by Frequency of Using Computers at Different Places

Place Frequent Use Moderate Use Rare or No Use
% SE % SE % SE
Home 29.7 2.69 4.3 0.73 65.9 3.54
School 61.3 3.39 11.0 1.47 27.6 3.48
Other places 25.5 2.40 16.2 1.37 58.3 3.30

Table 6.13 shows that the majority of students (61.3%) who reported using computers frequently

used computers at school much more than at home or other places.

Table 6.14 shows the result of a bivariate analysis of the relationship between the frequency with

which students used computers at different places and their performance on the Mathematics test.



ANALYSES OF THE STUDENT QUESTIONNAIRE 191

Table 6. 14. Frequency of Computer Use at Different Locations and Mean Mathematics Test Scores

Location Frequent Use Moderate Use Rare or No Use
Mean Score SE Mean Score SE Mean Score SE
Home 380.54 6.18 351.38 17.22 376.8 4.98
School 386.92 4.66 361.72 10.38 376.20 8.66
Other places 368.48 7.03 376.82 8.10 381.03 4.97

As shown in Table 6.14, reading horizontally, a frequent use of computers at home and school was
associated with marginally higher mean Mathematics test score. The use of computers by students at
other places revealed a negative association with their performance on the Mathematics test, with the
students reporting rare or no use of computers scoring higher than the students reporting moderate or

frequent use of computers.

An interesting insight appears when Table 6.14 is read vertically. While numbers remain small, it is
noteworthy that students who made rare or no use of computers outperformed students who made
moderate use of computers at whatever site. In addition, students who made frequent use of
computers at home were outperformed by students who made rare or no use of computers in other
places. There may well be implications in this for some further investigation by stakeholders,

particularly with regard to training to maximise the use of ICT facilities.

Discussion

The use of computers at schools by students outstripped their use of computers at other places. This
indicates the important role of schools as providers of equitable access to ICT learning opportunities
because most students were either not able to afford home computers or access computers at other
places. This is a compelling call for the Ministry of Education to invest more heavily in ICT-related

school resources, both in training and in provision of facilities.

The students’ frequent use of ICT at other places (e.g., Internet cafes, friends’ places) was negatively
associated with their performance on the Mathematics test. This observation may be attributable to
less monitoring of, and support for, the use of ICT available to students in such places compared to
the monitoring and support by teachers and parents that the students often receive when using ICT at

their homes and schools.
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6.9.3 Duration of Students’ Use of ICT
Students were asked how long they have been using computers. Table 6.15 shows the percentages of

students who reported using computers for different lengths of time.

Table 6. 15. Percentages of Students and Length of Time They have been Using Computers

Length of Time for using % SE
Computers
Less than one year 48.1 2.99
One to three years 38.5 2.80
Three to five years 7.1 1.15
More than five years 6.4 1.11

Table 6.15 indicates that the majority of the Grade 10 students have been using computers for three

or fewer than two years.

Table 6.16 shows the result of the bivariate analysis of the relationship between the length of time

students reported using computers and their Mathematics test scores.

Table 6. 16. Duration of Using ICT and Students' Mathematics Test Scores

Length of Time having used Mean Score SE
Computers
Less than one year 363.25 5.21
One to three years 378.79 6.41
Three to five years 394.55 10.97
More than five years 383.49 12.80

Table 6.16 indicates that the length of students’ use of ICT is positively related to their performance

on the Mathematics test.

Discussion

The analysis of the duration of the use of ICT by students revealed that the majority of students
began using ICT towards the end of their basic education. This may be indicative of schools’
preferential policy on the use of ICT by their students. For instance, schools might have offered

comparatively less access to ICT to students in lower grades, compared to Grade 10 students,
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because of limited ICT facilities. However, the finding that the duration of students’ use of ICT was
directly related to student achievement implies that schools could consider extending, wherever
possible, access to ICT to students in lower grades. A prolonged use of ICT in Bhutanese schools

may translate to improvements in student achievement in school subjects.

6.9.4 Students’ Proficiency in Performing ICT Functions

ICT functions were grouped into two major groups: ICT for the Internet and entertainment
(INTUSE) and ICT for computer programs and software (PRGUSE). Students were asked how
frequently they used ICT for INTUSE and PRGUSE. Table 6.17 shows the percentages of students
who reported making frequent use of ICT for INTUSE and PRGUSE.

Table 6. 17. Percentages of Students Reporting Frequent Use of ICT for INTUSE PRGUSE

INTUSE % SE
The Internet to look up information 38.3 2.48
Games on a computer? 48.7 2.57
The Internet to collaborate with a group or team? 23.9 2.10
The Internet to download software (including games)? 32.0 2.12
The Internet to download music? 39.0 2.80
A computer for electronic communication (e.g., e-mail or chat rooms)? 29.8 2.40

PRGUSE
Word processing (e.g., MS Word)? 51.1 3.07
Spreadsheets (e.g., MS Excel)? 37.3 2.50
Drawing, painting, or graphic programs on a computer? 52.0 2.93
Educational software such as mathematics programs? 28.5 1.92
The computer to help you learn school material? 42.4 2.45
The computer for programming? 40.3 2.22

Overall, Table 6.17 shows that, except for word processing and graphic activities, fewer than 50% of
students made frequent use of ICT for INTUSE or PRGUSE.
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Analyses of associations of INTUSE and PRGUSE with students’ performance on the Mathematics
test showed interesting results. The difference in the mean Mathematics test scores of the students in
the top and the bottom quartiles of INTUSE was statistically significant in favour of the students in
the top quartile, diff=25.36, 95% CI [8.50, 42.21]. Similarly, the difference in the mean Mathematics
test scores of the students in the top and the bottom quartiles of PRGUSE was statistically significant
in favour of the students in the top quartiles, diff=32.41, 95% CI [14.61, 50.20].

Further, the gender difference in INTUSE was statistically significant in favour of male students, diff
=-0.13, 95% CI [-0.24, -0.01]. The gender difference in PRGUSE was statistically non-significant,
diff=0.06, 95% CI [-0.09, 0.21].

Discussion

The proportion of students who used ICT for the Internet and entertainment was almost equal to the
number of students who did not use ICT for these reasons. Similarly, the number of students who
used ICT for computer programs or software was almost equal to the number of students who did not
use ICT for computer programs or software. These observations indicate the lack of ICT in the
classroom, the lack of teaching and learning activities that require students to depend on ICT, and the
lack of uniform access to ICT in schools. Students who reported rarely or not having used ICT were
at risk of being marginalised academically because their performance on the Mathematics test was

lower than the performance of the students who reported using ICT more frequently.

The finding that boys used the Internet more frequently than girls is an interesting insight that signals
the need for further studies into the subject. In the context of Bhutan, this finding means that boys
had availed themselves of access to the Internet more often than girls. However, attitudes towards
ICT, confidence in ICT, anxiety about ICT, and socio-cultural environments are other possible

factors for the difference in the use of the Internet by boys and girls.

6.9.5 Students’ Confidence in ICT
Responses to the question of confidence in computer use was collected from students by asking them
how well they could do routine ICT tasks (e.g., turning on a computer), Internet tasks (e.g., getting

on to the Internet), and high-level tasks (e.g, getting rid of computer viruses).

Students were considered highly confident if they reported “I can do this very well by myself”,
moderately confident if they reported “I can do this with help from someone”, and less confident if
they reported “I know what this means, but | cannot do it” or “I do not know what this means”. Table
6.18 presents the percentages of students reporting how well they could perform routine tasks,

Internet tasks, and high-level tasks.
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Table 6. 18. Percentages of Students Reporting How Well They can Perform Routine, Internet, and
High-Level Tasks
Routine Tasks 1* 2* 3* 4*

% SE | % SE | % SE | % SE

Start a computer 700 | 214 {193 |1.76 |6.7 |120 |40 |0.88
Open afile 76.3 | 203 (160|153 |42 |0.80 |35 |0.66
Create/edit document 649 |256 (219 [196 |64 |1.04 |6.8 1.30

Scroll a document up and down a 539 | 255 (250|199 |98 |1.14 |135 |1.99
screen

Copy a file from a floppy disk 46.4 | 2.84 | 288 | 177 |13.7 | 1.27 | 11.1 | 1.37

Save a computer document or file 674 | 252 190|178 |65 |083 |70 |1.44

Print a computer document or file 529 263 (282|195 |115 (137 |74 |164

Delete a computer document or file | 70.6 |2.28 | 17.7 | 1.74 |69 | 108 |47 |0.82

Move files from one place to 578 | 252 (233|208 | 109 | 143 |81 |1.42

another on a computer

Play computer games 688 |219 |19.1 |158 |57 |071 |64 |1.17

Draw pictures using mouse 695 | 153 216|138 |40 |063 |50 |0.89
Internet Tasks

Get on to the Internet 43.7 345 |29.1 |215|139 | 144 103 | 151

Copy or download files from the 317 290 |36.1|256 |17.3 | 195|149 |1.88
Internet

Attach a file to an e-mail message 25.1 [239 385 (236|171 |190 |19.2 | 2.09

Download music from the Internet 380 | 256 (352|200 130|151 |138 |1.97

Write and send e-mails 384 |321|327 (191|156 |1.42 (133 |1.74

High-Level Tasks

Use software to find and getrid of | 21.8 | 2.12 | 44.1 | 2.02 | 18.6 | 1.47 | 155 | 1.99
computer viruses

Use a database to produce a listof | 45.0 | 3.12 | 28.3 | 2.12 | 13.3 | 1.41 | 135 | 1.99
addresses
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Create a computer program 323 | 218 | 363 (221|142 |147 (172 | 210

Use a spreadsheet to plot a graph 31.3 | 200|322 |205|16.0 | 125 |20.5 | 2.08

Create a presentation (e.g., using 51.3 |2.67 | 23.0 (214|109 | 131 |14.8 | 1.87
PowerPoint)

Create a multi-media presentation 344 | 246 | 346|192 | 154 | 126 | 156 | 1.62
(with sound, pictures, video)

Construct a web page 163 | 170 | 371 |1.73 | 23.1 | 1.67 | 235 | 2.25

Note: 1*=1 can do this very well by myself; 2*= I can do this with help from someone;
3*=| know what this means, but | cannot do it; and 4=* | do not know what this means

Table 6.18 shows that at least 46.4% of students who reported using computers had high levels of
confidence in performing routine ICT tasks. At least 25.1% of students reported having high
confidence at each of the five Internet tasks. More than 16.3% of students reported having high

confidence at performing high-level tasks.

Table 6.19 shows the result of the bivariate analyses of the quartiles of the indices of students’
confidence in performing routine (ROUTCONF), Internet (INTCONF), and high-level
(HIGHCONF) tasks and students’ performance on the Mathematics test.

Table 6. 19. Students' Mean Mathematics Test Scores by Quartiles of Confidence in ICT Functions

Q Routine Tasks Internet Tasks High-Level Tasks

Mean | SE | Mean SE Mean | SE | Mean | SE Mean | SE | Mean | SE
Index Score Index Score Index Score

1 -205 | .05 | 355.64 | 6.94 | -2.78 | .07 | 372.47 | 7.68 | -5.91 | .00 | 342.77 | 6.13

2 -0.86 | .02 | 365.18 | 6.61| -91 | .03 | 365.30 | 7.54 | -4.70 | .14 | 353.70 | 541

3 0.24 | .03 | 379.28 | 8.06| .18 |.03|37437|7.26| -02 |.03|372.92| 6.03

4 1.73 | .03 | 39433 | 7.34| 238 |.06 | 381.96 | 7.09 | 1.80 | .07 | 373.10 | 5.80

Q=quartile

As shown in Table 6.19, there is a clear pattern in the mean Mathematics test scores of the students in
the top and the bottom quartiles of the students’ confidence in routine tasks, with the students in the
top quartile scoring significantly higher than the students in the bottom quartile, diff=38.90, 95% ClI

[18.88, 58.49]. Similarly, the mathematics performance scores of the students in the top and the
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bottom quartiles of the index of high-level tasks was significantly different, diff=30.33, 95% CI

[13.68, 46.98]. There was no equivalent significance for Internet tasks.

Discussion

Overall, students were relatively more confident at performing routine ICT tasks on computers than
using the Internet or performing high-level tasks. This pattern is consistent with the pattern reported
by the OECD (2005a). Across the OECD countries that participated in PISA 2003; on average, at
least 65%, 58%, and 21% of students had high confidence at performing routine, Internet, and high-
level tasks, respectively, on the computer. However, the percentages of students having high
confidence across the OECD countries in performing routine, Internet, and high-level tasks on

computer are greater than the corresponding percentages of students in Bhutan.

Students’ confidence in routine and high-level tasks was associated with a significant performance
difference on the Mathematics test, with the difference in favour of confident students. This finding
indicates that improved ICT provision may contribute positively to student learning in mathematics

in Bhutan.

6.9.6 Students’ Attitude Towards ICT

To measure their attitudes towards ICT, students were asked to rate their agreement with four
response statements on a four-category Likert-type item, with the categories ranging from 1 (strongly
agree) to 4 (strongly disagree). Table 6.20 presents the percentages of students who responded agree

or strongly agree with the four response statements.

Table 6. 20. Percentages of Students Agreeing or Strongly Agreeing with Attitude Statements

Statement % SE
It is very important to me to work with a computer 94.9 2.50
I think playing with or working with a computer is really fun 77.0 2.99
| use a computer because | am very interested 95.1 2.77
I lose track of time when I am working with the computer 66.3 2.79

As shown in Table 6.20, more than 66.3% of students had favourable attitudes towards ICT.

Gender difference in the index of students’ attitude towards ICT (ATICOMP) was statistically not
significant, diff=-0.05, 95% CI [-0.24, 0.14], indicating that both male and female students had

similarly favourable attitudes towards ICT. In addition, a bivariate analysis of the relation between
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ATICOMP and students’ performance on the Mathematics test by using quartiles of ATICOMP
showed that the difference in the performance of the students in the top and the bottom quartiles of
the index was statistically non-significant, diff=13.84, 95% CI [-4.51, 32.16].

Discussion
The majority of students, about two-thirds of the sample population, reported positive attitudes
towards ICT. This finding indicates that students, irrespective of their gender, have high interest in

using ICT for performing various ICT functions.

6.10  Students’ Views of Classroom Management and Mathematics Achievement
Teacher support (TEACHSUP) and classroom disciplinary climate (DISCLIM) were used as factors
of classroom management. The following analyses were performed on TEACHSUP and DISCLIM:

descriptive, quartiles, regression, and correlation.

Table 6.21 shows the percentages of students who reported observing the measures of TEACHSUP

and DISCLIM in every lesson or in most of the lessons.

Table 6. 21. Percentages of Students Observing the following Measures in Every Lesson or in Most
of the Lessons

Measures TEACHSUP | DISCLIM

% SE % SE

The teacher shows an interest in every student’s learning 78.70 | 4.24
The teacher gives extra help when students need it 86.59 | 2.20
The teacher helps students with their learning 84.35 | 2.00

The teacher continues teaching until the students understand | 81.53 | 2.23

The teacher gives students an opportunity to express 70.20 | 2.22

opinions

Students don’t listen to what the teacher says 1410 | 1.18
There is noise and disorder in the classroom 17.86 | 1.47

The teacher has to wait a long time for students to quieten
down 26.55 | 1.50

Students cannot work well 17.01 | 1.51

Students don’t start working for a long time after the lesson
begins 2480 | 1.38
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As shown in Table 6.21, students reported a high observation of TEACHSUP and a low observation
of DISCLIM.

Results from the univariate analyses of students’ performance by the quartiles of TEACHSUP and

DISCLIM, respectively, are shown in Table 6.22.

Table 6. 22. Students' Mean Mathematics Test Scores by Quartiles of TEACHSUP and DISCLIM

TEACHSUP | Mathematics Test DISCLIM Mathematics Test
Quiartiles
Mean SE Mean SE Mean SE Mean SE
1 -1.19 | 0.10 | 354.79 5.26 -1.19 | 0.12 352.48 5.40
2 -0.32 | 0.01 | 357.95 7.09 -0.26 | 0.01 359.87 6.01
3 0.19 | 0.01 | 361.15 5.93 0.22 0.01 359.89 5.78
4 1.30 | 0.02 | 368.67 6.22 1.19 0.04 370.30 6.32

The difference in the mean Mathematics test scores of students in the bottom and the top quartiles of
TEACHSUP was statistically not significant, diff=13.90, 95% CI [-2.21, 29.98]. Conversely, the
difference in the mean Mathematics test scores of students in the bottom and the top quartiles of
DISCLIM was significantly different from zero; diff=17.82, 95% CI [1.53, 34.11], indicating that the

positive classroom disciplinary climate is related to student learning.

Results from a linear regression analysis of TEACHSUP as an independent variable and students’
performance on the Mathematics test as a dependent variable showed that the variance explained by
TEACHSUP was not significantly different from zero, R? = 0.00,95% CI [0.00, 0.00]. Similarly,
the regression analysis of DISCLIM as an independent variable and students’ performance on the
Mathematics test as a dependent variable revealed that the amount of variance explained by
DISCLIM in the Mathematics test scores was statistically not significant, R? = 0.01, 95% CI [-0.01,
0.02].

The analysis of difference in the scores of female and male students on TEACHSUP showed that
both female and male students reported similar observations of TEACHSUP, diff =0.02, 95% CI [-
0.13, 0.17,]. The difference in the scores of female and male students on DISCLIM was significantly
different from zero, diff =0.17, 95% CI [0.01, 0.32,], indicating that the female students reported

more favourable experience with classroom disciplinary matters.
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Discussion

Analyses of data on classroom management, expressed in terms of teacher support and classroom
disciplinary climate, showed that the majority of students perceived classroom management to be
student friendly. Students reported frequent teacher support and fewer disciplinary problems in the
classroom. This is encouraging because effective classroom management facilities successful
teaching and learning activities in the classroom and greater student behavioural engagement
(Cothran, et al., 2003; Marzano, 2003b). However, teacher support failed to relate to student
performance on the Mathematics test. The finding indicates the likelihood of some students having
falsely identified with positive statements about their teachers. On the other hand, as expected, the
students who reported less frequent classroom disciplinary problems outperformed the students who
reported more frequent classroom disciplinary problems. The influence of classroom disciplinary
problems on student learning indicates the need for teachers to practice their classroom management
knowledge and skills. The literature offers a range of evidence-based interventions on classroom
management for contemplation (Akin-Little, et al., 2007; Simonsen, et al., 2008; Zuckerman, 2007).
Specifically, setting classroom rules, developing disciplinary interventions, building supportive
teacher-student relationships, and an appropriate mental set are frequently linked to efficient
classroom management (Marzano, 2003a, 2003b), and they could be productively applied more often

in Bhutanese schools.

6.11  Students’ Views of School Climate and Mathematics Achievement

School climate was measured by using the students’ attitude towards their school (ATSCHL),
students’ sense of belongingness to their school (BELONG), and student and teacher relationship
(STUREL). The validity and reliability of these variables were discussed in Chapter 4. Analyses by
quartiles, regression, and correlation were used to study the relation between school climate and

mathematics achievement.

Table 6.23 shows the percentages of students who agreed or strongly agreed with the statements that
measured ATSCHL, BELONG, and STUREL.

Table 6. 23. Percentages of Students Agreeing or Strongly Agreeing to the Measures of ATSCHL,
BELONG, and STRUEL

ATSCHL BELONG STUREL
Statements

% SE % SE % SE

School has done little to prepare me for adult life

when I leave school 133 | 1.17

School has been a waste of time 3.3 | 0.56
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Schp(_)l has helped give me confidence to make 977 | 218

decisions

School_has_taught me things which could be 9.6 | 188

useful in a job

| feel like an outsider (or left out of things). 23.1| 1.64

I make friends easily 87.0 | 1.77

| feel like 1 belong 84.9 | 2.44

| feel awkward and out of place 31.0 | 1.59

Other students seem to like me 75.2 | 2.20

| feel lonely 20.2 | 1.30

Students get along well with most teachers 80.6 | 2.07
M(_)st teachers are interested in students’ well- 9.7 | 245
being

Most of my teachers really listen to what | have 764 | 1.80
to say

If I need extra help, I will receive it from my 959 | 259
teachers

Most of my teachers treat me fairly 87.7 | 2.00

Results from the univariate analyses of students’ performance by the quartiles of ATSCHL,
BELONG, and STUREL are shown in Table 6.24. The differences in mean Mathematics test scores
of students in the bottom and the top quartiles of ATSCHL and STUREL were not significantly
different from zero, diff=11.07, 95% CI [-5.70, 24.84] and diff=3.73, 95% CI [-13.74, 21.20],
respectively. However, the difference in the mean Mathematics test score of students in the bottom
and the top quartiles of BELONG was statistically significant, diff=37.12, 95% CI [21.21, 53.03].
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Table 6. 24. Students' Mean Mathematics Test Scores by Quartiles of ATSCHL, BELONG, and
STRUEL

Q ATSCHL BELONG STUREL
Score Math Test Score Math Test Score Math Test

Mean | SE Mean SE | Mean| SE | Mean | SE | Mean | SE | Mean | SE
1 0.04 | 0.02 | 355.93 | 5.31| -1.12 | 0.10 | 340.96 | 5.73 | 0.00 | 0.02 | 358.75 | 6.53
2 0.74| 0.01 | 361.01 | 6.15| -0.32 | 0.01 | 355.93 | 5.83 | 0.86 | 0.02 | 359.33 | 8.48
3 1.15| 0.01 | 360.27 | 6.52| 0.14|0.01 | 367.54 | 6.17| 1.62|0.02| 361.82 | 6.49
4 212 | 0.03 | 367.00 | 6.71| 1.23|0.04 | 378.08 | 5.75 | 3.17 | 0.05 | 362.48 | 6.06

Q=quartile

The regression analysis with ATSCHL, BELONG, and STUREL as independent variables and the
Mathematics test scores as dependent variable showed that ATSCHL, BELONG, and STUREL

together explained 4.34% of variance in the students’ Mathematics test scores, which was

significantly different from zero, R? =0.04, 95% CI [0.07, 0.02]. The regression coefficients of
ATSCHL and STUREL were positive, but not statistically significant, B=4.74, 95% CI [-3.69, 10.10]
and B=3.63, 95% CI [-3.51, 3.66], respectively. The regression coefficient of BELONG was
statistically significant, B=16.00, 95% CI [10.34, 21.63]. A unit increase in the score on BELONG

corresponds to an increase of 16 on the Mathematics test scores.

The analysis of the difference in the scores of female and male students on ATSCHL showed that the
female students reported a statistically significant more favourable attitude towards their school
compared with the male students, diff=0.19, 95% CI [0.05, 0.34]. Both female and male students
reported similar views about BELONG and STUREL.

Discussion

Overall, the findings from the analyses of data on school climate indicated that the majority of
students had positive attitudes towards, and a strong sense of “belonging” to, their schools. In
addition, the majority of students had good relationships with their teachers. Because these aspects of
school climate indicate student behavioural engagement, it may be inferred that the majority of
Bhutanese Grade 10 students were behaviourally engaged in school (Finn & Voelkl, 1993; Fredricks,
et al., 2004). A positive school climate also indicate positive affective responses of students to
schooling, implying that the majority of Grade 10 Bhutanese students were appreciative of their

schooling as they complete their basic education.
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Furthermore, the students who identified more positively with the measures of belonging
outperformed on the Mathematics test the students who identified less positively. Similar
observations have been reported in other studies (C. S. Anderson, 1982; Brand, et al., 2003; Hoy &
Hannum, 1997; Macneil, et al., 2007; Marzano, 2001; Sammons, et al., 1995; Scheerens, 2000).
Given that school climate is related to student achievement, research-based educational interventions
need to be introduced in Bhutanese schools to improve the perspectives of those students who felt

schooling was a waste of time and that being in school made them feel awkward and out of place.

6.12  Students’ Homework and Mathematics Achievement

Students reported on the frequency with which their teachers assigned mathematics homework and
the amount of time that they spent on the homework. These reports were used as indicators of the
homework frequency and the time spent on homework. Table 6.25 presents the percentages of

students who were assigned mathematics homework with different frequencies by their teachers.

Table 6. 25. Percentage of Students by Homework Frequency and Mean Mathematics Test Scores

Homework Mathematics Test Scores
Frequency % SE Mean SE
Every day 50.78 3.96 360.87 5.60
3 or 4 times a week 36.67 3.00 361.59 5.08
1 or 2 times a week 10.31 1.76 355.21 9.66
Less than once a week 1.84 0.57 363.88 10.83
Never 0.35 0.18 375.66 26.14

As indicated in Table 6.25, fewer than 3% of the students were assigned homework less than once a
week or never, which was highly unlikely to be true. The standard errors of the mean Mathematics
test scores of these students are also comparatively higher than those of other students who
responded in other categories as depicted in Table 6.25, indicating the likelihood of low reliability.
On the other hand, over 97% of the students reported that they were given homework in mathematics
every day, or three or four times a week, or one or two times a week, with the mean Mathematics test

scores of students who reported being assigned homework three to four times a week tending to peak.

While assigning homework by teachers is a good practice, the time spent on homework by students is
another consideration. Table 6.26 shows the percentages of students who reported spending different

amounts of time on homework.
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Table 6. 26. Percentages of Students by Homework Time and Mean Mathematics Test Scores

Homework Mathematics Test Score
Time Percent SE Mean SE
Fewer than 15 minutes 7.66 0.96 352.13 9.21
15-30 minutes 31.56 3.84 362.86 5.93
31-60 minutes 30.82 2.38 366.7 5.13
61-90 minutes 11.57 1.61 361.20 7.89
More than 90 minutes 18.35 2.33 350.92 6.22

Table 6.26 shows that almost two-thirds of students spent between 15-60 minutes on homework

tasks, and the performance scores of these students show a marked peak.

The combined result from Tables 6.25 and 6.26 indicates the most effective frequency of homework
to be in the range of three to four times a week, and the most effective time required for completing

any homework tasks to be in the range of 15 to 60 minutes.

Besides homework, students were asked to report on the amount of time that they had spent per week
on doing various activities related to mathematics. Table 6.27 shows the percentages of students who
reported doing various activities related to the learning of mathematics for more than two hours per

week.

Table 6. 27. Percentages of Students Spending more than Two Hours on Activities Related to
Learning Mathematics

Activities % SE
Homework or other study set by your mathematics teacher 63.9 2.41
Remedial classes in mathematics at school 21.9 1.39
Enrichment classes in mathematics at school 17.1 1.27
Work with a mathematics tutor 21.8 1.22
Attending out-of-school mathematics classes 15.8 0.78
Other mathematics activities (e.g., mathematics competitions, mathematics
club) 11.2 1.07
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As indicated in Table 6.27, except for homework, not many students spent more than two hours per
week on the activities related to learning mathematics. On the other hand, the percentages of students

who reported attending different out-of-school-time lessons were high, as indicated in Table 6.28.

Table 6. 28. Percentages of Students Attending the following Out-of-School-Time Lessons

Activities % SE
One to one lessons with a teacher who is also a teacher at your school 54.4 2.07
One to one lessons with a teacher who is not a teacher at your school 25.9 1.69
Lessons in small groups (less than 8 students) with a teacher who is also a

49.0 2.42
teacher at your school
Lessons in small groups (less than 8 students) with a teacher who is not a

19.1 1.35
teacher at your school
Lessons in larger groups ( 8 students or more) with a teacher who is also a

52.4 2.60
teacher at your school
Lessons in larger groups (8 students or more) with a teacher who is not a 16.2 118

teacher at your school

Table 6.27 and Table 6.28 show that the majority of students did not get extended learning
opportunities during school time, while many students did engage in taking out-of-school-time
lessons. This finding suggests the need to encourage Bhutanese teachers to use teaching and learning

approaches that are responsive to individual students’ learning needs during school time.

Discussion

Homework, which is commonly understood as tasks assigned to students by school teachers that are
carried out outside of school hours, is reported as a correlate of student performance (Brock, et al.,
2007; Cooper, 1989; Cooper, et al., 2006). In line with this, Grade 10 Bhutanese students tended to
perform better on the Mathematics test when homework of 15 to 60 minutes was assigned three to
four times per week. Similar findings were reported in the OECD (2004a). The existence of certain
frequencies and times at which homework contributed to student learning indicates the need to
develop homework policies by schools with the aim of fitting homework within the optimal

frequency and time.
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6.13  Summary and Implications for Policy

This chapter found that students’ characteristics such as gender, age, SES, motivation, self-beliefs,
anxiety, learning preferences, self-regulation, ICT knowledge and skills, and their views about
classroom and school climates, and their experience of homework were correlates of their
performance on the Mathematics test. The relationship offered deeper insights into key areas where
policy-makers can develop evidence-based policy directives to improve school effectiveness. These

insights are elaborated in the following paragraphs.

Disaggregating students by gender found that boys and girls differed in their scores on the
Mathematics test, the self-efficacy scale, and the anxiety scale. On average, boys outperformed girls
on the Mathematics test, boys had higher self-efficacy about mathematics than girls, and boys had
less anxiety about mathematics than girls. These findings highlight the need for interventions for girls

to raise their self-efficacy and to reduce their anxiety about mathematics.

Students’ age related strongly to their performance on the Mathematics test. Students in the age range
of 15 to 17 years performed relatively better on the Mathematics test, though the average age of the
Grade 10 students was 18.6 years. Given that the official school enrolment age in Bhutan was six
years, the average of 18.6 years suggested Grade retention. As expected, one in every four students
reported repeating one or two grades in primary school. These findings show the need for studies on
student enrolment-age and Grade retention in the light of the opportunity costs inflicted by such

practices upon students and the education system.

Students from high SES families outperformed students from low SES families on the Mathematics
test. This signals the need for the Ministry of Education to develop policies on the distribution of

educational resources based on students’ SES profiles.

Students who had high motivation, high self-efficacy, positive self-concept, and low anxiety about
mathematics performed better on the Mathematics test than other students. In addition, students who
used self-regulated learning strategies and who preferred a competitive learning environment to a
cooperative learning environment performed better than other students. These findings show the need
for policy directives that promote motivation, self-efficacy, and a positive self-concept in students.
Policy directives may also be aimed at alleviating students’ anxiety about mathematics. Similar
initiatives may also be focussed on developing flexible learning environments in relation to students’

preferences.

Students’ knowledge and skills of ICT is as fundamental a determinant as their knowledge and skills
of mathematics for successful participation in a globalised economy. About four out of 10 students

reported that they had never used computers, a tool fundamental to acquiring ICT knowledge and
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skills. This group of students may not be able to use ICT as part of their day-to-day activities should
they fail to pursue further studies beyond Grade 10, and this may significantly disadvantage them in
job opportunities. More than three quarters of students who used computers had access to computers
at school, while only about one quarter of them had access to the same at home. This indicates the
opportunity for the Ministry of Education to reduce the effects of the digital divide by equipping
schools with ICT facilities. Few of the students had been using computers for duration beyond three
years. This suggests that perhaps many student users were in higher Grades and used computers,
where there was access to ICT facilities, at the cost of the lower Grades. This finding, if proven,
would indicate the need for the Ministry of Education to frame policy directives on equitable access
to ICT facilities for all students irrespective of their Grades. Fewer than half the students used the
Internet to look up information, play online games, keep social contacts, download music and
software, and communicate electronically. This indicates a limited popularity of the Internet as a
powerful, up-to-date learning and entertainment resource among Grade 10 students. Despite the
recent incorporation of ICT into the Bhutanese education system, the majority of students had
positive attitudes towards it. This indicates students’ willingness to engage with ICT, a learner trait
that needs to be rewarded by providing more ICT facilities to schools. Overall, students who used
computers performed better than students who did not use them and students who used computers at
home and school performed better than students who used them in other places (possibly, a friend’s
house, Internet Cafe, or a video game parlour). A key area where policy directives may be developed,
as conveyed by the findings, is increasing students’ access to computers and training at their school.

Students’ views about classroom and school climate related to their performance on the Mathematics
test. The majority of students experienced great teacher support and few disciplinary problems in the
class. Further, teacher support and the classroom disciplinary climate correlated with each other, with
high teacher support relating to favourable classroom disciplinary climate. In addition, the majority
of students had positive attitudes towards, and a high sense of belongingness to, their school. These
findings suggest that the majority of Bhutanese Grade 10 students were engaged in school. In
addition, students who had positive attitudes towards school, who felt connected to their school, and
who perceived constructive relations with their teachers performed better on the Mathematics test
than students who held contrasting attitudes, experiences, and perceptions. These findings point to
the need for policy directives aimed at promoting favourable attitudes, attachments, and friendly

student and teacher relationships.

The majority of students were assigned homework in mathematics for three or four times per week.
The Mathematics test score was optimal for the three or four times per week frequency of homework

of 15 to 60 minutes task time. The majority of students reported spending more than three-fifths of
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their time on homework as compared to the time spent on other learning activities (e.g., remedial

classes, enrichment classes, and tutorial classes). Compared to the time spent on doing extended
learning activities, more time was spent on the out-of-school-time lessons, and tuition. These
findings indicate the need for policy directives that require schools to have homework policies. They
also suggest the need for research into why such a heavy out-of-school learning load added to

homework should be necessary at all.

6.14  Chapter Conclusion

The chapter showed that the student-related non-cognitive variables as characterized by gender, age,
SES, motivation, self-beliefs, anxiety, learning preferences self-regulation, ICT knowledge and
skills, and homework were correlates of student achievement in the Mathematics test. A prominent
pattern that had emerged from this chapter was that students who identified with high SES, high
motivations, favourable self-beliefs, positive attitudes, and used self-regulated learning strategies
performed better on the Mathematics test than other students. The findings have a strong potential to
assist policy makers at the Ministry of Education in developing a wide range of strategic educational

interventions.



ANALYSES OF THE TEACHER QUESTIONNAIRE 209

Chapter 7

ANALYSES OF THE TEACHER QUESTIONNAIRE

7.1 Introduction

The purposes of this chapter are to report the analyses of data from the teacher questionnaire, and to
identify key teacher characteristics that relate to student achievement on the Mathematics test. The
results from the analyses are relevant to the research outcome 6 of generating knowledge about
teachers and teaching and their effects on student outcomes. Specifically, this chapter will provide

responses to the following research questions from Section 4.3.2.1:

CIL 1 How well do gender, age, educational qualification, and teaching experience of teachers
relate to student achievement? (Section 7.2)

CIL 2 How well do Bhutanese teachers’ demographic profiles compare with those of the teachers
across the OECD countries? (Section 7.2)

CIL 3 How well does teacher professional collaboration and development relate to student
achievement? (Sections 7.3 and 7.4)

CIL 4 How well do teacher appraisal and feedback relate to student achievement? (Section 7.5)

CIL 5 How well does classroom management relate to student achievement? (Section 7.6)

CIL 6 How well does the teachers’ view of their school climate relate to student
achievement? (Section 7.7)

CIL 7 How well do teachers’ beliefs and teaching practices relate to student
achievement? (Sections 7.8 and 7.9)

CIL 8 How well does teachers’ self-efficacy relate to student achievement? (Section 7.10)

CIL 9 How well do teachers’ usage of homework, tests, textbooks, calculators, and ICT relate to
student achievement? (Sections 7.11 through 7.15)

CIL 10 How well do teachers perceive their student engagement? (Section 7.6)

The analyses were done in line with the analytical framework presented in Chapter 5.

7.2 Teachers’ Demographic Profiles

Teachers’ demographic details were profiled by collecting information about their gender, age,
education, and teaching experience. Table 7.1 shows the percentages of students taught by teachers
with different demographic profiles, along with their students’ mean Mathematics test scores.
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Table 7. 1. Percentages of Students Taught by Teachers with Varying Demographic Profiles by
Students’ Mean Mathematics Test Scores

Teachers’ Demographic Profiles Mathematics Test
% SE Mean Score SE
Gender
Female 16.0 4.93 371.51 9.26
Male 84.0 4.93 358.57 4.55
Age
Under 25 3.1 2.52 368.44 17.75*
25-29 41.8 7.07 351.15 5.92
30-39 38.0 6.78 365.33 6.80
50-59 17.1 5.50 371.97 9.46
60+

Academic Degree

Class 12 Certificate 41.23 7.12 353.48 6.23
Bachelor’s Degree 40.45 6.94 369.18 6.76
Master’s Degree 18.32 5.10 357.88 7.07

Professional Degree

B.Ed (Primary) 6.9 3.18 338.74 8.90
B.Ed (Secondary) 62.6 6.91 357.76 5.38
PGCE 24.1 6.09 368.76 7.40

M.Ed 6.4 4.02 381.94 12.45

Mathematics as Academic Major

Yes 87.2 5.27 363.63 431

No 12.8 5.27 340.22 7.52

Grade 10 Teaching Experience

Two Years 21.69 5.74 351.71 8.39

Three Years 17.59 5.63 355.30 9.90
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Four Years 22.33 6.10 360.07 7.48

Five Years plus 38.39 6.84 368.46 7.09

Note: * fewer than 50 students were taught by teachers with this characteristic.

Table 7.1 offers a range of insights into the relationship between the teachers’ demographic profiles
and the students’ performance on the Mathematics test. First, the difference between the mean
Mathematics test scores of the students taught by female teachers and of the students taught by male
teachers was statistically non-significant, diff=12.94, 95% CI [-7.29, 33.16]. Second, the students
taught by relatively older teachers performed better on the Mathematics test than the students taught
by relatively younger teachers. Especially, the difference between the mean Mathematics test scores
of the students taught by the teachers in the age range of 25-29 and in the age range of 50-59 was
statistically significant, diff=20.82, 95% CI [3.15, 38.50]. Third, the difference in the performances
of the students, on the Mathematics test, taught by the teachers with different levels of academic
gualifications was statistically non-significant. Fourth, the difference between the mean Mathematics
test scores of the students taught by teachers with B.Ed (Primary) and with PGCE qualifications was
statistically significant, diff=30.02, 95% CI [7.33, 52.71]. Fifth, the difference between the mean
Mathematics test scores of the students taught by teachers with an academic major in mathematics
and by teachers without an academic major in mathematics was statistically significant, diff=23.41,
95% CI [6.43, 40.39]; with the difference being in favour of the students taught by the teachers with
a major in mathematics. Sixth, the difference between the mean Mathematics test scores of the
students taught by teachers who had been teaching Grade 10 mathematics for two years and by the
teachers who had been teaching the same grade for more than five years was statistically non-
significant, diff=16.75, 95% CI[-4.79, 38.29]. However, a pattern in the relationship between the
teachers’ years of teaching experience and the students’ mathematics test scores seemed to reinforce

the common notion that teachers’ experience facilitates better student learning.

Discussion
Teachers’ demographic profiles were developed by using gender, age, educational attainment, and
teaching experience. The analyses of data on the first three of demographic profiles revealed

interesting patterns as discussed below.

Gender. Only 16% of Grade 10 students who sat the Mathematics test were taught by female
mathematics teachers, indicating a severe gender bias. In other countries, the gender difference in
mathematics teachers was mostly insignificant (Mullis, et al., 2008). The analyses of the relationship

between the teachers’ gender and student performance revealed that the students taught by female



212 CHAPTER 7

teachers tended to outperform the students taught by male teachers. These findings support the
reports of other studies that focussed on teachers’ gender and student performance (Dee, 2007;
Ehrenberg, Goldhaber, & Brewer, 1995; Steele, 1997). These studies noted that teachers’ gender
influenced student achievement through role modelling, subjective evaluation, negative stereotyping,
and classroom interactions. Therefore, appropriate interventions to increase the number of female

mathematics teachers in Bhutan are desirable.

Age. Approximately 83% of Grade 10 students who sat the Mathematics test were taught by
mathematics teachers who were below 39 years of age, indicating a comparatively young teaching
workforce as compared to the percentage of mathematics teachers (51%) in the same age range
reported in Mullis, et al. (2008). However, the students taught by relatively older teachers
outperformed the students taught by relatively younger teachers, which is consistent with other
research findings (Mullis, et al.,, 2008). The benefits of teachers’ experience and budgetary
implications from cumulative teaching experience needs a fine balance. As school teachers in Bhutan
attain seniority by number of years of service rather than by meritorious performance, having a large
number of teachers aged 50 years and above would put pressure on teacher salary and other staff

remunerations, a trend emphasized in the OECD (2009a) report from TALIS.

Educational Attainment. Teachers’ educational attainments, measured in terms of academic and
professional qualifications, showed that both qualifications related to student performance, with
higher qualifications resulting in better student performance. Furthermore, the students taught by
teachers with a mathematics major outperformed the students taught by teachers without the same.
While these findings are in line with reports from other studies (Barber & Mourshed, 2007), their
values in planning professional development programmes for teachers need special emphasis in the
Bhutanese education system. For instance, three-fifths of Grade 10 students were taught by teachers
with a B.Ed degree, while only one quarter of students in the same grade were taught by teachers
with a PGCE qualification. The OECD (2001, p. 11) notes that “teachers’ subject-matter expertise
must be complemented by pedagogical competence”, which in the Bhutanese education system might
mean providing academic professional development programmes to teachers with B.Ed qualifications
and, additionally, pedagogical support to teachers with PGCE qualifications. Therefore, the findings
on teacher educational attainment indicate the need to provide strategic professional development
programmes to all teachers.

7.3 Teachers’ Professional Collaboration
Teachers were asked to report on the activities related to professional collaboration. As shown in
Table 7.2, the majority of students (69.6%) were taught by teachers who collaborated with other

teachers and discussed the teaching of mathematics concepts. Many students, however, were taught
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by teachers who never had their class observed by other teachers (52.2%) or who never observed

other teachers’ classes (43.5%).

Table 7. 2. Percentages of Students by Their Teachers' Frequency of Professional Collaboration with
Other Teachers

Activities Never or 2 or 3times At least Weekly
almost never per month

% SE % SE % SE
Discussion about how to teach a particular 304 | 6.66 | 69.6 7.43
concept
Working on preparing instructional 51 | 381 | 422 | 6.94 | 526 8.89
materials
Visits to another teacher’s classroom to 435 | 7.04 | 458 | 7.07 10.6 3.53
observe his/her teaching
Informal observation of my classroom by 522 | 710 | 478 | 7.10
another teacher

The relationship between the index of the frequency of teachers’ professional collaboration (TPC)

and their students’ Mathematics test scores are shown in Table 7.3.

Table 7. 3. Students' Mean Mathematics Test Scores by Quartiles of TPC

Quatile Teachers’ Professional Collaboration Mathematics Test
Mean Score SE Mean Score SE
1 -1.85 0.17 361.08 6.18
2 -.69 0.07 360.43 7.57
3 .30 0.07 355.64 6.69
4 1.03 0.02 365.40 11.29

The difference in the mean Mathematics test scores of the students in the bottom and the top quartiles
TPC was statistically non-significant, diff=4.32, 95% CI [-20.92, 29.55], showing that the students’

learning was not impacted upon by their teachers’ frequency of professional collaboration.
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Discussion

The majority of students were taught by teachers who reported discussing how to teach certain
mathematical concepts and working together on instructional materials on a weekly basis, while
approximately one-half of the students were taught by teachers who reported never observing another
teacher’s class or having their class observed by other teachers. These findings are consistent with
the findings reported in the OECD (2009a), indicating teachers’ lack of involvement in team teaching
and observing colleagues’ classes. In addition, it was likely that the teachers worked and discussed
teaching approaches superficially without referring to research-based information (OECD, 2009a).
The plausibility of this view is evident in the absence of a difference in the performances of the
students on the Mathematics test taught by teachers who reported high engagement in professional

collaborations and the students taught by teachers who reported low engagement.

7.4 Professional Development
In this section teachers’ professional development is analysed to understand its position in the
Bhutanese educational system by looking at data related to teachers’ participation in it, areas of

teachers’ needs for it, and reasons given by teachers’ for not participating in it.

7.4.1 Teachers’ Participation in Professional Development

Teachers were asked to indicate various professional development programmes in which they had
participated in the past two years of their teaching career. As shown in Table 7.4, more than 50% of
the students had mathematics teachers who did not participate in any professional development
programmes. Further, none of the students had mathematics teachers who observed the classes of

mathematics teachers in different schools.

Table 7. 4. Percentages of Students by Their Teachers' Participation in Professional Development

Professional Development Programs Participated Not Participated
% SE % SE
Mathematics content 268 | 6.21 73.1 6.20
Mathematics pedagogy/instruction 19.3 | 5.88 80.7 5.88
Mathematics curriculum 452 | 7.03 54.8 7.03
Integrating technology into mathematics 134 | 4.92 86.6 4.92
Improving students’ critical thinking or problem solving 189 | 5.79 81.1 5.79
skills
Mathematics assessment 244 | 5.90 75.6 5.90
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Effective use of manipulatives in mathematics instructions 134 | 4.75 86.6 4.75
Effective use of calculators in mathematics instructions 135 | 5.14 86.5 5.14
College course taken after your first certification 6.0 2.98 94.0 2.98
Conference or professional association meeting 106 | 4.27 89.4 4.27
Observational visit to another school 100.0 0.00
Mentoring and/ or peer observation and coaching as part of | 44.4 | 7.09 55.6 7.09
a formal school arrangement
Committee or task force focussing on curriculum, 30.6 6.48 69.4 6.48
instruction, or student assessment
Regularly scheduled discussion or study group 274 | 6.06 72.6 6.06
Teacher collaborative or network 21.7 | 6.20 78.3 6.20
Individual or collaborative research 199 | 5.39 80.1 5.39
Independent reading on a regular basis 68.0 | 6.63 32.0 6.63
Co-teaching or team teaching 17.2 | 5.08 82.8 5.08
Consultation with a mathematics specialist 23.6 | 591 76.4 591

7.4.2 Teachers’ Professional Development Needs

Teachers were asked to indicate the areas where they felt they needed professional development

programmes. As shown in Table 7.5, more than 50% of students were taught by teachers who

reported a moderate- to high-level need for most of the professional development programmes in all

areas of need except those involving classroom management.

Table 7. 5. Percentages of Students Taught by Teachers Needing Professional Development

Need Areas No need at | Low level of Moderate High level of
all need level of need need
% SE % SE % SE % SE
Content and performance 28 | 206 | 316 | 681 | 314 | 655 | 34.2 6.66
standards of mathematics
Student assessment practices 9.7 | 404 | 304 | 6.46 | 435 | 707 | 163 | 5.48
Classroom management 300 631 | 33.7 | 6.86 | 26.0 | 6.31 | 10.2 4.27
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Knowledge and understanding 228 | 581 | 234 | 6.10 | 316 | 6.69 | 221 | 5.88
of mathematics

Knowledge and understanding 120 | 467 | 316 | 6.87 | 37.3 | 6.73 | 19.0 | 549
of instructional practices in
mathematics

ICT skills for teaching 85 | 384 | 248 | 6.10 | 315 | 6.73 | 351 | 6.75

Student disciplines and 29.1| 6.41 | 37.3 | 6.87 | 23.8 | 6.14 9.7 4.27
behavioural problems

School management and 222 6.21 | 265 | 6.15 | 344 | 6.75 | 169 | 5.12
instructional problems

Student counselling 86 | 362 | 30.0 | 650 | 39.7 | 7.07 | 2L.7 | 5.70

As high as 97.2% of the students were taught by teachers who had at least a low-level need for a
professional development programme on the content and performance standards of the Grade 10
Mathematics Curriculum. Similarly, 91.5% of the students were taught by teachers who had at least a

low-level need for a professional development programme on using ICT in teaching.

The relationship between the teachers’ professional development needs and students’ performance on
the Mathematics test was presented in Figure 7.1. As shown in Figure 7.1, the students taught by
teachers who reported no need or a low level of need for professional development programmes
scored relatively higher than the students taught by teachers who reported a moderate or a high level

of need for professional development programmes.

A pattern visible in Figure 7.1 (where a line graph is used for categorical data to emphasise the
patterns which are not obvious with a column graph) is the section of the “High level of need” line
from C to F. This section of the line indicates potential starting points for designing strategic

educational interventions.
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C= Classroom management; D= Knowledge and understanding of mathematics;
E=Knowledge and understanding of instructional proctices in mathematics;
F=ICT skills for teaching; G=Student disciplines and behavioural problems;
H=School management and instructional problems; and I1=Student counselling.

A=Content and performance standards of mathematics; B=Student asessment practices;

Figure 7. 1. Teachers' Professional Needs by Students' Mean Mathematics Test Scores

7.4.3 Teachers’ Reasons for Not Participating in Professional Development

As shown in Table 7.6, among different reasons that prevented teachers from participating in

professional development programmes, the lack of a suitable professional development programme

was the strongest reason.

Table 7. 6. Teachers' Reasons for Not Participating in Professional Development Programmes

Reasons % SE
I did not have the pre-requisites 12.8 4.79
Professional development was too expensive 1.7 0.24
There was a lack of school support 1.3 0.18
Professional development conflicted with my work schedule 27.3 6.48
I did not have time because of family responsibilities 5.7 3.38
There was no suitable professional development programme offered 51.3 7.12
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Analyses of data on different aspects of teacher professional development, as related to Grade 10
mathematics teachers in Bhutan, showed that over one-half of the students were taught by teachers
who did not participate in any professional development in the past two years, while over one-half
the students were taught by teachers who reported moderate to high-level needs for professional
development. Further, the students taught by teachers who reported a moderate- to high-level need
for professional development programmes, on average, performed at a lower level on the
Mathematics test than the students taught by teachers who reported either no need or a low level of
need for professional development. This shows a negative relation between teachers’ professional
development needs and student performance. Yoon, Duncan, Lee, Scarloss, and Shapley (2007), in
their review of 1,300 studies on the effect of teacher professional development on student
achievement, reported an average effect size of 0.54. A sustained opportunity for Bhutanese teachers
to participate in professional development is desirable because the majority of the Grade 10 students
in Bhutan were taught by teachers with a B.Ed qualification. Also, the majority of teachers reported a
moderate- to a high-level need for professional development. The need for strategic professional
development programmes for Grade 10 mathematics teachers is evident in their reasons for not
having participated in professional development in the past two years of their teaching career, with
over one-half of the teachers citing the lack of suitable professional development as the main reason.
75 Teachers’ Appraisal

This section examines the level of emphasis made by school principals on different areas of teacher
appraisal. As Table 7.7 indicates, students were taught by teachers who reported varying degrees of

emphases made by their principals during their appraisals.

Table 7. 7. Percentages of Students Whose Teachers Reported Being Appraised in Various Areas by
School Principals

Appraisal Focus Do not Not Viewed | Viewed with | Viewed with
know viewed at | with low moderate high
all importance | importance importance
% SE % SE % SE % SE % SE
Student test scores 20 | 028 | 42 [ 3.03| 48 | 273|256 | 6.19 | 634 6.82
Retention and pass rates 36 |255| 1.2 | 017|369 | 6.84 | 583 | 698
of students
Otherstudent learning | 54 | 053 | 79 | 389 34 | 257 |39.0| 7.11 | 458| 697
outcomes
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Student feedback on my

. 12 {017 | 63 |3.10| 53 |301|220| 6.20 | 653 | 6.82
teaching

Feedback from parents | 14.4 | 4.78 | 10.8 | 4.05| 6.2 | 3.11|37.2| 7.00 | 314 | 6.68

How well I work with
the Principal and my 16 |023| 1.7 |024| 10 |0.14|300| 652 |658| 6.70
colleagues

Direct appraisal of my

. 16 {023| 74 | 330| 19 | 027|261 | 6.03 |63.0| 6.68
classroom teaching

Innovative teaching

practices 26 [036| 64 (317 | 29 | 215|373 | 6.85 | 508 | 7.11

Relations with students 58 [ 2.89| 1.7 [ 024 | 19 |0.27|28.1| 656 |625 6.91

Professional
development | have 35 (248| 6.2 |3.77| 6.7 | 332|279 | 642 | 557 | 7.08
undertaken

Classroom management 34 |237| 46 | 264|432 | 719 (488 | 7.09

Knowledge and
understanding of my 1.3 1018 | 50 | 285| 3.3 | 233|139 | 459 |76.6| 5.66
main subject

Knowledge and
understanding of 12 1017 | 63 | 311 | 36 |256|37.2| 7.10 |51.7| 7.12
instructional practices

Student discipline and

. 1.3 | 018 | 1.7 | 0.24 52.7 | 7.10 | 44.3 7.07
behaviour

Extra-curricular

) 38 (284 | 17 [ 024|114 |436|56.1| 693 |27.0 5.82
activities with students

It is interesting to note that about 14% of the students were taught by teachers who reported not
knowing whether their principals considered parents’ feedback as part of their appraisal. About 11%
of the students were taught by teachers who reported that the parents’ feedback was not an element of

their appraisal.

Figure 7.2 shows the relation between students’ performance on the Mathematics test and their
teachers’ appraisal focus (A line graph is used for categorical data to emphasise the patterns which

are not obvious with a column graph). Figure 7.2 shows that the students taught by teachers who
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reported that their principals viewed the various areas of appraisals with low, moderate, or high
importance, on average, performed at a higher level on the Mathematics test than the students taught

by teachers who reported that they were not aware of the appraisal or were not viewed at all.

380 A

370

360

350

340

330

Do not know or not viewed at all

320 A

------- Viewed with low or moderate importance

310 A
— — = Viewed with high importance

300 T T T T T T T T 1 1 1 1 1
A B C D E F G H I J K L M N O

Teachers' Appraisals

Students' Mean Mathematics Test Scores

Note:

A=Student test scores; B=Retention and pass rates of students;

C=0ther student learning outcomes; D=Student feedback on my teaching;
E=Feedback from parents; F=How well | work with the Principal and my colleagues;
G=Direct appraisal of my classroom teaching; H=Innovative teaching practices;
I=Relations with students; J=Professional development | have undertaken;
K=Classroom management; L=Knowledge and understanding of my main subject;
M=Knowledge and understanding of instructional practices;

N=Student discipline and behaviour; and O=Extra-curricular activities with students.

Figure 7. 2. Teachers' Appraisal Areas by Students' Mean Mathematics Test Scores

Discussion

The OECD (2009a) notes that teacher appraisal increases teachers’ job satisfaction, job security, and
development as teachers. The analyses of these data on teacher appraisal revealed that the majority of
students were taught by teachers who were aware of the areas in which they were appraised by their
principals, indicating proper communication between teachers and principals. The majority of
students were taught by teachers who reported that the following were viewed with high importance
by their principals: student test scores; retention and pass rates of students; student learning
outcomes; collegial relationship; teaching practices; participation in professional development;
classroom management; subject knowledge; pedagogical knowledge; student discipline; and extra-

curricular activities. On the other hand, approximately one-quarter of the students were taught by
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teachers who reported that they were not aware if their principals used parents’ feedback or their
principals did not use parents’ feedback on their teaching to appraise them, indicating an absence of
teachers’ accountability to parents. The analysis also revealed that the students of teachers who
reported that their principals viewed the appraisal areas with low, moderate, or high importance
performed relatively higher on the Mathematics test than the students of teachers who reported that
they were not aware of the appraisal or were not viewed at all, which supports similar claims made in
the OECD (2009a).

7.6 Teachers’ View of Classroom Climate

Teachers were asked to report about the classroom climate. Table 7.8 indicates that fewer than 18%
of the students were taught by teachers who experienced some classroom problems. On the contrary,
over 89% of the students were taught by the teachers who experienced students’ efforts to create a

pleasant learning atmosphere in the class.

Table 7. 8. Percentages of Students Whose Teachers' Reported Agreeing or Strongly Agreeing with
Classroom Climate Variables

Measures % SE

When the lesson begins, | have to wait quite a long time for students to pay
attention 13.2 411
Students in this class take care to create a pleasant learning atmosphere 89.1 8.69
I lose quite a lot of time because of students interrupting the lesson 16.7 4.56
There is much noise in the classroom 17.2 5.35
Students do not know about my expectations for their classroom behaviour 17.1 5.05

Table 7.9 indicates the relation between the quartiles of the classroom climate index (TCDC, this
index has been explained in Section 4.6.2.2.3 of Chapter 4) and the students’ mean Mathematics test
scores, with the top two quartiles of the index of classroom climate corresponding to higher Mean
Mathematics test scores.
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Table 7. 9. Quartiles of TCDC by Students' Mean Mathematics Test Scores

Quiartiles TCDC Mathematics Test
Mean SE Mean SE
1 -0.49 0.10 353.11 7.72
2 0.50 0.06 352.57 6.88
3 0.95 0.09 373.37 10.27
4 2.92 0.19 365.76 6.70
Discussion

The majority of students were taught by teachers who reported a positive classroom climate,
indicating that teachers viewed their students as engaged in school. However, the fact that almost
one-fourth of the students were taught by teachers who reported disciplinary problems in the
classroom indicates the need for the teachers to implement appropriate measures to improve
classroom climate. Such measures may involve setting classroom rules, developing disciplinary
interventions, building supportive teacher-student relationships, and building an appropriate mental
set. These four elements are frequently linked to positive classroom climate (Marzano, 2003a,
2003b).

7.7 Teachers’ View of School Climate

Overall, the majority of students were taught by teachers who had a positive disposition toward their
school. As Table 7.10 shows, except for the parental support for student activities (47%), a maximum
of 19% of students were taught by teachers who reported that their students had low or very low

regard for school property.

Table 7. 10. Percentages of Students Whose Teachers Reported Their Perspectives about Different

Variables of School Climate

Elements of School Very high High Medium Low Very Low
Climate

% | SE| % | SE| % | SE | % | SE % SE

Teachers’ job 175|518 | 424 | 7.10 | 28.0 | 6.15 | 12.0 | 4.92
satisfaction

Teachers’ understanding | 24.5 | 5.97 | 65.8 | 6.51 | 9.6 | 3.50
of the school’s
curricular goal
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Teachers’ degree of 18.7 | 5.17 | 68.5 | 6.60 | 12.8 | 5.22
success in
implementing the
school’s curriculum

Teachers’ expectation 39.4 |1 6.85|34.6|6.85|235|6.25| 24 | 1.73
for student
achievement

Parental support for 3.8 [ 240|133 |4.37| 350|687 |29.0|6.61| 18.7 5.53
student activities

Students’ regard for 43 | 254|149 513|621 |6.81 100|397 | 87 3.89
school property

Students’ desire to do 10.0 | 4.04 | 28.4 638|532 |707| 75 |341| 0.9 0.13
well in school

Table 7.11 shows the quartiles of the index of teachers’ view of school climate (TSCHL, this index

has been explained in Section 4.6.2.2.3 of Chapter 4) with the mean mathematics test scores.

Table 7. 11. Quartiles of TSCHL by Students' Mean Mathematics Test Scores

Quiartiles TSCHL Mathematics Test
Mean SE Mean SE
1 -1.31 0.19 359.55 5.50
2 -0.09 0.07 366.57 10.03
3 0.62 0.07 362.07 6.24
4 1.85 0.13 356.11 9.14

As shown in Table 7.11, teachers’ positive views of the school climate did not show a clear pattern in
the mean Mathematics test scores. However, the mean Mathematics test scores were higher in the
second and the third quartiles of TSCHL.

Discussion

The majority of teachers identified themselves as working in a positive school climate. Most of the
students were taught by teachers who rated high to very high prevalence of their understanding of
school curricular goals, success rate in implementing school curriculum, high expectations for

student achievement, parental support for student activities, students’ regard for school properties,
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and students’ desire to do well in their schools. Such positive aspects are indicative of an orderly

school climate (Marzano, 2001; Scheerens, et al., 2003).

However, there was no discernible pattern in the Mathematics test scores of the students taught by
the teachers in the top and the bottom quartiles of the index of school climate. This finding differs
from the positive relationship between school climate and student achievement reported in the
literature (Brand, et al., 2003; Hoy & Hannum, 1997; Macneil, et al., 2007; Mullis, et al., 2008;
OECD, 2004a). The lack of association between school climate and student achievement in the
Bhutanese education system may be attributed to teachers’ inclination to identify with what they
deemed as desirable characteristics of school climate when responding to the teacher questionnaire.
The lack of association between school climate and student achievement may also be attributed to a

less interactive experience of the teachers with the factors of the school climate.

7.8 Teachers’ Beliefs About Teaching Approaches

Teachers were asked to indicate their beliefs in two broad teaching approaches, namely, direct
transmission and constructivist approaches. As shown in Table 7.12, overall, the percentages of
students taught by teachers who believed in constructivist approaches was higher than the
percentages of students taught by teachers who believed in direct transmission approaches.

Table 7. 12. Percentages of Students Taught by Teachers Believing in Direct Transmission or
Constructivist Approaches to Teaching

Beliefs
% SE
Direct Transmission

Mathematics should be learned as sets of algorithms or rules that cover all

possibilities 62.7 8.28
Learning mathematics mainly involves memorizing 10.6 5.04
Few new discoveries in mathematics are being made 82.4 6.51
Effective or good teachers demonstrate the correct way to solve a problem 93.5 9.92
It is better when the teacher, not the student decides what activities are to be

done 68.3 7.98
Teachers know a lot more than students; they should not let students

develop answers that may be incorrect when they can just explain the

answers directly 28.5 7.23
Instruction should be built around problems with clear, correct answers, and

around the ideas that most students can grasp quickly 96.9 9.37
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A quiet classroom is generally needed for effective learning 50.1 8.17
Constructivist

Modelling real-world problems is essential to teaching mathematics 100.0 10.06
More than one representation (picture, concrete material, symbols, etc.,)

should be used in teaching a mathematics topic 100.0 10.04
My role as a teacher is to facilitate students’ own inquiry 86.0 9.12
Solving mathematics problems often involves hypothesizing, estimating,

testing, and modifying findings 95.5 9.97
Students learn best by finding solutions to problems on their own 89.7 9.92
There are different ways to solve most mathematical problems 100.0 9.99
How much students learn depends on how much background knowledge

they have-that is why teaching facts is not necessary 48.6 8.58
Students should be allowed to think of solutions to practical problems

themselves before the teacher shows them how they are solved 98.9 9.02
Thinking and reasoning processes are more important than specific

curriculum learning 911 9.53

As shown in Table 7.13 below, teachers’ positive belief in direct transmission teaching approaches

(TDTM, this index has been explained in Section 4.6.2.2.3 of Chapter 4) seemed to associate with

increasing student test scores. On the contrary, teachers’ positive belief in the constructivist teaching

approach (TDCT, this index has been explained in Section 4.6.2.2.3 of Chapter 4) seemed to

associate with decreasing student test scores. However, neither TDTM nor TDCT showed

statistically significant associations with student test scores.

Table 7. 13. Quartiles of TDTM and TDCT by Students' Mean Mathematics Test Scores

Quartile TDTM Mathematics Test Scores TDCT Mathematics Test Scores
Mean | SE Mean SE Mean SE Mean SE
1 -0.02 | 0.02 359.40 6.16 -0.87 | 0.10 360.35 6.20
2 0.48 | 0.04 351.82 7.09 0.00 0.04 363.43 7.52
3 1.09 | 0.04 362.28 7.94 0.47 | 0.06 363.95 8.29
4 1.79 | 0.09 371.77 8.68 1.52 0.16 354.84 7.73
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Discussion

In line with the OECD (2009a) report, this study also categorized teachers’ beliefs as transmissive or
constructivist. The analyses of data on these two belief categories of teachers revealed that more of
the teachers identified favourably with constructivist views of teaching and learning than with direct
transmission views of teaching and learning. Because teachers’ beliefs about the nature of teaching
significantly influence their choice of classroom practices (OECD, 2009a), teachers in Bhutan appear
to be using constructivist teaching approaches more frequently than the transmissive teaching
approaches. However, the ways in which the constructivist teaching approaches are used in the
classroom needs further study because students appeared to be achieving higher average test scores
for teachers who reported a preference for transmissive teaching approaches. An alternative way of
interpreting this finding is that the teachers might have responded to the questionnaire as asking what
they perceived as desirable practices; therefore, this finding needs to be interpreted and acted on with

caution.

7.9

Teachers’ use of structured, constructivist and extended teaching strategies were analysed in this

Teachers’ Use of Teaching Strategies

section. In addition, teachers’ use of reinforcement strategies as a component of teaching practices

was also analysed in this section.

7.9.1

Table 7.14 shows the percentages distributions of the students taught by teachers who practised
structured, constructivist, and extended teaching strategies in the classroom.

Structured, Constructivist, and Extended Teaching Strategies

Table 7. 14. Percentages of Students Whose Teachers Reported Practising Structured, Constructivist,
and Extended Teaching Strategies

Never or In one- In about In three In almost
) hardly quarter of half of quarters of every
Teaching Strategy ever lessons lessons lessons lessons
% | SE| % | SE| % | SE | % | SE | % | SE
Structured Teaching
Presenting a short summary of 139 1540 | 6.1 | 3.47|13.0|458|67.0|6.81
the previous lesson at the
beginning of a new lesson
Stating learning goals 21 | 153|275|6.70| 178|572 | 7.3 | 335|452 | 7.01
Students listening to lecture- 132 1473|349 |6.80 | 239|588 |16.3 |553|11.7 | 460
style presentations
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Students working problems 9.8 | 4.76 | 29.7 | 6.79 | 18.3 | 4.87 | 42.2 | 6.97
with your guidance

Asking students to remember | 10.7 | 455 | 25.6 | 6.36 | 18.5 | 5.29 | 13.4 | 5.18 | 31.7 | 6.45
every step in a procedure

Students listening to you re- 08 | .12 | 17.7|5.01 | 27.8|6.63 | 18.6 | 5.68 | 35.0 | 6.74
teach and clarify

content/procedure

Asking questions to students 154|532 | 9.7 |479| 9.6 | 3.73| 653 | 6.88
on the lesson contents

Giving notes to students 8.3 | 368|155 |497|16.3|5.22|16.0|5.39|43.9 | 7.08
Checking students’ exercise 140|494 | 225|581 |223|6.14|41.2 | 6.98
books

Summarising the lesson 145|520 | 9.7 | 450|251 |6.35|50.7 | 7.13
contents

Administering tests or quizzes | 6.7 | 4.11 | 32.8 | 6.48 | 20.5 | 5.74 | 16.1 | 5.55 | 23.9 | 5.97

Reviewing students’ 10.3 | 4.35| 16.8 | 5.16 | 14.6 | 5.44 | 58.4 | 7.06
homework

Constructivist Teaching

Planning classroom activities 153 1563|232 |592|20.1|587|16.3|4.98 | 252|597
with students

Students working in small 32 | 44 | 250 6.37|305|6.65|21.3|5.65]|19.9|5.17
groups on a common

problem

Working with individual 26 | 187|324 |6.98|214|6.03|15.7|455|28.0]6.17
students

Students interpreting data in 1.0 | .14 | 393 |7.02|20.8|565|259|6.30|13.1|4.59
tables, charts, or graphs

Students writing equationsand | 1.7 | .24 | 18.6 | 549 | 37.5|6.94 | 23.9 | 6.17 | 18.3 | 5.26
functions to represent
relationships

Students explaining their 1.7 | 24 | 304 | 6.67 | 284|639 |11.1|4.23|28.4 |6.40
answers

Students deciding on theirown | 9.7 | 4.74 | 41.3 | 7.04 | 21.9 | 550 | 14.7 | 5.20 | 12.4 | 4.41
procedures for solving
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complex problems

Students comparing lesson 47 |2.70|31.0|6.62|21.4|582|245|6.38|18.3|5.19
contents or topics or methods

Students guessing and 24 | 170 | 22.6 | 595 | 21.0 | 6.00 | 24.4 | 6.25 | 29.6 | 6.32
predicting solutions to
problems

Students working problems on 33.2|6.68|26.6|6.02|12.7|5.15|27.4]|6.44
their own without your
guidance

Extended Teaching

Students working on problems | 24.9 | 595 | 43.6 | 7.13 | 11.0 | 429 | 14.1 | 473 | 6.4 | 3.66
for which there is no
immediately obvious method
of solution

Students relating what they are | 1.1 | .15 | 26.7 | 6.07 | 20.2 | 6.03 | 23.8 | 6.11 | 28.2 | 6.40
learning in mathematics to
their daily lives

Students working on projects 26.6 | 6.64 | 37.5|6.85| 199|556 | 45 | 249|115 4.34
that require at one week to
complete

Students participating in 3371686388697 158|514 | 55 |286| 6.3 | 2.82
classroom management tasks
not related to the lesson’s
content

In Table 7.14, the percentages of students taught by teachers who practised different aspects of a
structured-teaching strategy in almost every lesson were generally higher than the percentages of
students taught by teachers who practised constructivist-teaching strategies in almost every lesson.
The percentages of the students taught by teachers who practised different aspects of extended-
teaching strategy were smaller than the percentages of students taught by teachers who practised

either structured or constructivist teaching strategies.

Table 7.15 shows the quartiles of the indices of structured teaching (CTPST), constructivist teaching
(CTPSO), and extended teaching (CTPEL), together with the students’ mean Mathematics test

scores. These indices have been explained in Section 4.6.2.2.3 of Chapter 4
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Table 7. 15. Quartiles of CTPST, CTPSO, and CTPEL by Students' Mean Mathematics Test Scores

Q CTPST Math Test CTPSO Math Test CTPEL Math Test
Scores Scores Scores

Mean | SE | Mean | SE | Mean | SE | Mean | SE | Mean | SE | Mean | SE
1 -0.06 | 0.01 | 351.40 | 2.19 | -0.49 | 0.10 | 352.50 | 0.49 | -1.81 | 0.23 | 356.93 | 7.74
2 0.35(0.01|375.02 |4.18| 0.18 | 0.03|370.99 | 0.18 | -0.51 | 0.06 | 367.48 | 9.86
3 0.70 | 0.01 | 354.81 | 3.07 | 0.71|0.04 | 359.06 | 0.71 | 0.30 | 0.06 | 358.40 | 5.94
4 1.4310.02 | 361.32 | 2.73 | 1.31|0.12 | 359.84 | 1.31 | 1.550.27 | 359.73 | 5.15

Q=Quiartile

As shown in Table 7.15, the relationship of three indices of teaching strategies, namely, structured
teaching (CTPST), constructivist teaching (CTPSO), and extended teaching (CTPEL) to students’
test scores did not reveal any predictable association when the indices were considered separately.
However, students’ mean mathematics test scores were comparatively consistent across the fourth
guartile of CTPST, CTPSO, and CTPEL, as shown in Table 7.15. In addition, the mean mathematics

test scores show a peak in the second quartile across all three indices of teaching strategies.

7.9.2 Teachers’ Use of Reinforcement Strategies
Teachers were asked how frequently they used different types of reinforcement strategies in the
classroom. Table 7.16 shows the percentages of students taught by the teachers who reported using

different reinforcement strategies.

Table 7. 16. Percentages of Students Whose Teachers Reported their Use of Reinforcement
Strategies

Never or In one- In about In three In almost
) hardly ever | quarter of half of quarters of | every lesson
Reinforcements lessons lessons lessons
% SE % SE % SE % SE % SE
Narrating episodes 66| 299 | 416| 715|248 | 596 | 58| 330|212 5.68
related to role of
efforts in improving
achievement
Asking students to 96| 415| 403 | 7.13| 139 | 450 | 125| 449|239 5.94
describe relationship
between their effort
and achievement
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Using concrete 88| 3.62| 15.7| 528 | 228 | 6.31| 29.1| 6.30| 23.6 6.01
symbols to reinforce
and recognise
students’
achievements

Displaying students 6.7| 313 | 38.7| 7.09| 185 | 519 | 13.2| 452|228 6.12
work in class

As shown in Table 7.16, the majority of the students were taught by teachers who reported using
different aspects of the reinforcement strategy at least in one-quarter of their lessons. However, less
than one-tenth of the students were taught by teachers who reported never using particular

reinforcement strategies in the classroom.

As shown in Table 7.17 below, students’ mean Mathematics test scores corresponding to the
guartiles of the index of teachers’ use of reinforcement strategies (TREM, this index has been
explained in Section 4.6.2.2.3 of Chapter 4) were not very different from each other, indicating the

absence of the effect of reinforcements on student achievement on the Mathematics test.

Table 7. 17. Quartiles of TREM by Students' Mean Mathematics Test Scores

Quiartiles TREM Mathematics Test
Mean SE Mean SE
1 -1.07 0.12 361.18 3.15
2 -0.22 0.03 363.25 3.61
3 0.63 0.02 356.31 3.99
4 1.97 0.07 361.82 2.04
Discussion

Analyses of data on teaching practices of Grade 10 mathematics teachers showed that the teachers
used multiple teaching strategies to teach mathematics, which is commendable because teachers need
to use a range of teaching strategies to cater for the different learning needs of students (OECD,
2009a). Specifically, the majority of students were taught by teachers who reported using structured
teaching strategies most frequently as compared to their report of using constructivist and extended
teaching strategies. Comparing the students’ mathematics test scores across the top quarters of three
indices of teaching strategies, the students taught by the teachers using a structured teaching strategy

performed at a higher level on the Mathematics test than the students taught by teachers who reported
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using constructivist or extended teaching strategies. This trend is markedly visible in the second
quartile across three indices of teaching strategies. The second quartile also shows a peak in students’
mean mathematics test scores across all three indices of teaching strategies which is worthy of further

research.

Reinforcement has been known to improve students’ classroom behaviour (Stage & Quiroz, 1997)
and student achievement (Fraser, et al., 1987). In the light of such an important role of reinforcement
in the teaching and learning process, it is encouraging that more than one-half of the teachers
reported using various reinforcement strategies in their class. However, the teachers’ report of using
various reinforcement strategies did not result in significant improvement in student performance.
Therefore, observational studies may have to be pursued to validate the teachers’ claim that they use

reinforcement strategies in their classes.

7.9.3 Teachers’ Views of Factors Constraining Effective Teaching
Teachers were asked to report how their classroom teaching was affected by factors related to student
characteristics and material resources on a Likert-type scale, with response options of “Not

applicable”, “Not at all”, “A little”, “Some”, and “A lot”. Table 7.18 shows in part the results.

Table 7. 18. Percentages of Students Whose Teachers Reported Their Ability to Teach Effectively
was Constrained by Student- and Resource-related Factors

Some A lot
Constraints % SE % SE
Student-related
Students with different academic abilities 296 | 6.57 | 37.7| 6.87
Students who come from a wide range of backgrounds 409 | 7.11 | 165 | 475
Students with special needs 112 | 465 | 272 | 5.76
Uninterested students 214 | 587 | 219 | 559
Low morale among students 296 | 641 | 166 | 4.98
Disruptive students 308 | 648 | 6.1 | 2.69
Resource-related
Shortage of computer hardware 132 | 490 | 113 | 4.33
Shortage of computer software 153 | 553 [ 143 | 4.52
Shortage of support for using computers 198 | 559 | 118 | 4.69
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Shortage of textbooks for students’ use 26.1 | 653 | 9.6 | 343
Shortage of other instructional equipment for students’ use 244 | 6.04 | 21.1| 540
Shortage of equipment for use in demonstrations and other 25.0 | 590 | 258 | 6.10

exercises
Inadequate physical facilities 261 | 624 | 89 | 3.68
High student/teacher ratio 255 | 6.06 | 319 | 6.54

As shown in Table 7.18, more than 50% of the students were taught by teachers who reported that

their ability to teach effectively was limited in some or a lot of ways by different academic abilities

and backgrounds of students or a shortage of equipment for classroom demonstrations, or a high

student to teacher ratio.

To study the association of the factors constraining effective teaching and student achievement, the

quartiles of the indices of student-related constraints (TCONST, this index has been explained in
Section 4.6.2.2.3 of Chapter 4), resource-related constraints (TCONRT, this index has been

explained in Section 4.6.2.2.3 of Chapter 4) and the corresponding mean Mathematics test scores

were tabulated. Table 7.19 shows the result.

Table 7. 19. Quartiles of TCONST and TCONRT by Students' Mean Mathematics Test Scores

Quiartile TCONST Mathematics Test Scores TCONRT Mathematics Test Scores
Mean | SE Mean SE Mean | SE Mean SE
1 -0.60 | 0.14 355.66 9.32 -1.36 | 0.47 353.59 7.36
2 0.15 | 0.03 362.00 10.53 -0.03 | 0.02 361.06 10.61
3 0.63 | 0.05 366.67 5.84 0.31 | 0.03 367.99 7.48
4 1.72 | 0.20 358.22 5.80 1.04 | 0.12 359.89 6.61

As shown in Table 7.19, neither the student-related constraints nor the resource-related constraints

showed any discernible pattern in the students’ mean performance on the Mathematics test,

indicating a lack of association between the constraints and student achievement.

Discussion

The analyses showed that teachers’ ability to teach effectively was somewhat constrained by both

student- and resource-related constraints. However, the absence of association between the severity
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of the reporting constraints and student achievement, as revealed by Table 7.19, may indicate that the
teachers did not differ in the ways they taught their students with or without the constraints
(Greenwald, et al., 1996; Hanushek, 1997). This finding implies either that teachers who faced the
constraints used alternative measures or teachers who did not face the constraints did not make any
particular advantage of the lack of the constraints. This indicates a need for an independent study into

the usage of educational resources by schools.

7.10 Teachers’ Self-Efficacy
Data on teachers’ self-efficacy were analysed in terms of the teachers’ readiness to teach different
topics of the Grade 10 Bhutanese mathematics curriculum and their views about their ability to teach

mathematics to Grade 10 Bhutanese students.

7.10.1 Teachers’ Readiness to Teach
Teachers were asked how prepared they were to teach seven major topics in the Grade 10
Mathematics Curriculum. As Table 7.20 shows, at least two-thirds of the students were taught by

teachers who claimed that they were very ready to teach all the seven topics.

Table 7. 20. Percentages of Students Whose Teachers Reported Feeling Ready or Very Ready to
Teach Grade 10 Mathematics Topics

Ready Very Ready
Subject Topics
% SE % SE
Matrices and networks 19 6.18 81 6.18
Linear functions and relations 279 | 6.83 72.1 6.83
Measurement 32 6.82 68 6.82
Quadratic and absolute value functions 32.7 6.99 67.3 6.99
Data management, statistics, and probability 27.8 | 6.66 72.2 6.66
Trigonometry 25.7 | 6.74 74.3 6.74
Geometry 19 6.18 81 6.18

As shown in Figure 7.3 (where a line graph is used for the categorical data to emphasise the patterns
which are not obvious in a column graph.), the students taught by teachers who reported being very
ready to teach scored higher average Mathematics test scores than the students who were taught by

teachers who reported being ready to teach.
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Note:

A=Matrices and Network; B=Linear Functions and Relations;

C=Measurement; D=Quadratic and Absolute Value Functions;

E=Data Management, Statistics, and Probability;

F=Triconometry; and G=Geometry.

Figure 7. 3. Teachers' Readiness to Teach Grade 10 Mathematics Topics by Students' Mean
Mathematics Test Scores

7.10.2 Teachers’ Views about Their Ability to Teach and about their Job Satisfaction
Teachers were asked to report on what they thought about their ability to teach mathematics. Table
7.21 shows that over 85% of the students were taught by teachers who felt that they were capable of

teaching mathematics to their students.

Table 7. 21. Percentages of Students Whose Teachers Reported Agreeing or Strongly Agreeing to
Variables of Their Ability to Teach and Job Satisfaction
Measures % SE

| feel that I am making a significant educational difference in the lives of my
students 96.1 9.81

If I try hard, 1 can make progress with even the most difficult and unmotivated
students 90.3 9.95

I am successful with the students in my class 85.9 | 9.69

I usually know how to get through to students 92.3 | 8.66
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Further, teachers were asked to rate their job satisfaction on a single item, “All in all, I am satisfied
with my job”. The majority of students (83.4%, SE=9.60) were taught by the teachers who agreed or

strongly agreed to the statement.
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Teachers' Self-Efficacy Measures
Note:
A=Allin all, I am satisfied with my job;
B=I feel that | am making a significant educational difference in the lives of my students;
C=If I try hard, | can make progress with even the most difficult and unmotivated students;
D=l am successful with the students in my class; and
E=l usually know how to get through to my students.

Figure 7. 4. Teachers' Self-Efficacy by Students' Mean Mathematics Test Scores

As depicted in Figure 7.4 (where line graph is used for the categorical data to emphasise the patterns
which are not obvious in a column graph.), the students taught by teachers who strongly agreed or
agreed to self-efficacy measures scored higher average mathematics test scores than the students

taught by teachers who disagreed with the self-efficacy measures.

Discussion

The majority of students were taught by teachers who reported high self-efficacy and high readiness
to teach the Grade 10 mathematics curriculum, which is an indication of the positive outlook of the
teachers about their ability to teach mathematics. In addition, the finding shows that the teachers
were aware of their potential as teachers. Similar to the findings reported in the literature (Caprara, et
al., 2003; Goddard & Goddard, 2001; Goddard, et al., 2000; J. A. Ross, 1992; Tschannen-Moran, et
al.,, 1998), the students who were taught by teachers who reported a higher self-efficacy

outperformed the students who were taught by teachers whose responses indicated a lower self-
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efficacy. This finding shows the importance of high self-efficacy for the teachers, implying the need
for schools to provide their teachers with environments and experiences conducive for developing

high self-efficacy.

7.11  Homework
Homework, as related to teachers, was analysed in terms of the teachers’ report on its frequency,

duration, and purposes.

7.11.1 Teachers’ Report on Homework Frequency and Duration

Teachers were asked to report about the frequency and duration of mathematics homework that they
assigned to their students. Table 7.22 shows that the majority of students (76.7%) were taught by
teachers who assigned homework for almost every lesson. Further, the majority of students were

taught by teachers who assigned homework that required 15 to 30 minutes to complete.

Table 7. 22. Percentages of Students Whose Teachers Reported Various Homework Frequencies by
Students' Mean Mathematics Test Scores

Measures % SE Mathematics Test Scores
Mean SE
Frequency
Every or almost every lesson 76.7 6.10 365.43 4.64
About half of the lesson 19.5 5.76 344.01 7.18
Some lessons 3.7* 2.63 349.21 13.97
Duration
Fewer than 15 minutes 13.8* 5.04 386.65 16.63
15-30 minutes 49.3 7.12 354.89 5.36
31-60 minutes 32.5 6.59 358.40 5.14
61-90 minutes 3.9* 2.71 351.13 10.72
More than 90 minutes 0.5* 0.09 422.11 7.71

Note: * the number of students of the teacher respondents was fewer than 50.

In addition, the students’ mean Mathematics test scores corresponding to different aspects of
homework are shown in Table 7.22. Overall, students’ performance tended to increase when their

teachers assigned them homework of 31-60 minutes duration for almost every lesson or every lesson.
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7.11.2 Teachers’ Use of Mathematics Homework

Teachers were asked how often they assigned different kinds of homework to their students. Table
7.23 shows that more than three-quarters of the students were taught by teachers who assigned
homework on doing problems almost on a daily basis. However, fewer than one percent of the
students were taught by teachers who reported assigning homework on gathering data and reporting

on a daily basis.

Table 7. 23. Percentages of Students Whose Teachers Reported Assigning Different Types of
Homework and Using Homework for Different Purposes Always or Almost Always and Sometimes

Always or Sometimes
Almost
always
Measures % | SE % SE
Homework Assignment
Doing problem/question sets 752 | 642 | 2438 6.42
Gathering data and reporting 09| 0.13| 788 5.78
Finding one or more applications of the content covered 235 | 6.22| 624 6.98
Use of Homework
Monitor whether or not the homework was completed 76.9 | 6.49| 231 6.49
Correct assignments and then give feedback to students 50.8 | 7.12| 49.2 7.12
Have students correct their own homework in class 123 | 467 | 70.7 6.33
Use the homework as the basis for class discussion 272 | 613 | 728 6.13
Use the homework to contribute towards students’ grades or 535 | 7.06 | 444 7.00
marks

Table 7.23 also shows the various uses that teachers made of their students’ homework. More than
76% of the students were taught by teachers who used students’ homework almost daily to monitor
whether or not the homework was completed, while fewer than 13% of the students were taught by
teachers who involved students in correcting their own homework. About a quarter of the teachers

used students’ homework as the basis for class discussion almost daily.

As shown in Figure 7.5, (where a bar graph has been used because of no response in some

categories) teachers who always or almost always used their students’ homework in different ways
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were associated with students who scored better than the students of teachers who used their

students’ homework sometimes or never.
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Homework Usage

Note:

A=Monitor whether or not the homework was completed;

B=Correct assignments and then give feedback to students;

C=Have students correct their own homework in class;

D=Use the homework as the basis for class discussion;

E=Use the homework to contribute towards students' grades or marks.

Figure 7. 5. Teachers' Usage of Homework by Students' Mean Mathematics Test Scores

Further, as shown in Figure 7.5, among the five different ways in which the teachers used their
students’ homework, having students correct their homework in the class corresponded to the highest

test scores.

Discussion

The majority of teachers assigned homework of 15 to 30 minutes for every lesson and that most of
the homework required students to solve mathematical problems. The analyses also revealed that the
majority of teachers used students’ homework for monitoring, giving feedback, group correction,
class discussion, and awarding grades. These findings indicate a high prevalence of homework in
schools and a range of uses that the teachers make of their students’ homework in their teaching.
While homework has a range of positive effects on student performance, too much of it is known to
have adverse effects on student performance (Brock, et al., 2007; Cooper, et al., 2006). Similar to the

findings reported in Cooper and Valentine (2001), student performance tended to peak when the
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students were assigned a homework of 31 to 60 minutes for almost every lesson. In addition, student
performance tended to peak when teachers engaged students in correcting their homework in the
class. The presence of a particular time range and a particular method of assessment as the
determinants of the efficiency of homework imply that Bhutanese teachers need to plan how much
homework they should give their students, what methods of assessment they should use to assess it,

and what feedback strategies they should use for homework.

7.12  Tests and Examinations
Data on tests and examinations were analysed in terms of the types of mathematics tests and
examinations used by the teachers. Data on the types of question formats used by teachers in tests

and examinations are also analysed in this section.

7.12.1 Teachers’ Use of Mathematics Tests or Examinations
Teachers were asked to provide information about how often they used mathematics tests or
examinations in their class. Table 7.24 shows that almost two-thirds of the students were taught by

teachers who gave a test in mathematics every month.

Table 7. 24. Percentages of Students Whose Teachers Reported Different Frequencies of
Mathematics Tests or Examinations

Measures % SE Mathematics Test Scores
Mean SE
About once a week 14 0.20 335.04 4.10
A few times a week 16.6 5.22 356.85 8.96
About every two weeks 16.5 5.55 348.17 9.27
About once a month 65.5 6.82 365.31 5.18

As shown in Table 7.24, the students taught by the teachers who conducted mathematics tests about
once a month performed at a higher level on the Mathematics test than the students taught by the

teachers who conducted testing more frequently.

7.12.2 Teachers’ Use of Question Formats in Tests
Teachers were asked to report on the types of questions they used in mathematics tests. As shown in
Table 7.25, the large majority of the students, almost four-fifths, were taught by teachers who usually

used questions involving application of mathematical procedures.



240 CHAPTER 7

Table 7. 25. Percentage of Students Whose Teachers Reported Using Different Levels of Questions
in Mathematics Tests Always or Almost Always and Sometimes

Always or Sometimes

Ouesti Almost always
uestions

% SE % SE

Questions involving application of mathematical procedures 77.3 | 5.92 | 22.7 5.92

Questions involving searching for patterns and relationships 203 | 6.23 | 77.1 6.40

Questions requiring explanations or justifications 19.2 | 5.18 | 80.8 5.18

Table 7.25 also shows that the teachers’ use of questions on mathematical procedures was more

frequent than their use of questions on mathematical concepts.

Discussion

Analyses of data on teachers’ use of tests in mathematics classes showed that the majority of teachers
administered mathematics tests once every month. In addition, the students taught by teachers who
administered tests about once a month performed at a higher level than the students taught by
teachers who administered tests more frequently. The analyses also revealed that most of the teachers
used questions that demanded that students apply mathematical procedures, indicating a heavy
emphasis on procedural mathematical knowledge and skills (OECD, 2010). Approximately, one-fifth
of the teachers reported using questions that required students to identify patterns and relationships
and formulate explanations and justifications to arrive at correct solutions, concurring with the
OECD (2010).

7.13  Teachers’ Usage of Textbooks
As Table 7.26 shows, the large majority of the students were taught by teachers who used textbooks
as the primary basis of instruction. Fewer than 11% of the students were taught by teachers who used

the textbook only as the supplementary resource for classroom instruction.

Table 7. 26. Percentages of Students Whose Teachers Reported Different Usage of Textbooks by
Students' Mean Mathematics Test Scores

Textbook Usage % SE Mathematics Test Scores
Mean SE
Primary basis for lessons 89.1 |4.40 361.23 4.46

Supplementary resource 109 | 4.40 356.96 4.24
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Interestingly, the difference between the test scores of the students taught by teachers who used
mathematics textbooks as the primary basis for lessons and the students taught by teachers who used
mathematics textbooks only as a supplementary resource was statistically non-significant, diff=10.6,
ClI [-8.90, 30.16].

Discussion

Almost 90% of the teachers reported using textbooks as the primary basis for lessons as compared
with fewer than 11% of the teachers who reported using the textbook as a supplementary resource for
teaching. This finding emphasises the importance of the role played by textbooks in teaching and
learning mathematics in Bhutanese schools, and also signals the severity of the consequences should
Bhutanese schools be short-supplied with textbooks. To mitigate teachers’ heavy reliance on
textbooks if they come to be short supply, professional development on using alternative resources

(e.g., the Internet, Library), should be provided to teachers.

7.14  Teachers’ Use of Calculators
This section presents the analyses of data on the use of calculators in mathematics class as related to
teachers. The analyses were done in terms of the availability of calculators in mathematics classes

and the uses that the teachers made of the calculators in their classes.

7.14.1 Teachers’ Report on the Availability of Calculators in Mathematics Classes

Teachers were asked how many students had access to calculators or graphing calculators. Table 7.27
shows that approximately 55% of the students were taught by teachers who reported having access to
calculators. On the other hand, more than 81% of the students were taught by teachers who reported

not having graphing calculators in mathematics classes.

Table 7. 27. Percentages of Students Whose Teachers Reported the Availability of Calculators in
Mathematics Classes

Types of Calculators All Most About half Some None

% | SE | % SE % SE % | SE | % SE

Calculator 55.4 |7.07 |308 | 6.41 |99 | 483 |3.0 {217 0.9 0.13

Graphing Calculator 10.9 | 5.35 7.6 |3.69 |81.5 6.11




242 CHAPTER 7

7.14.2 Teachers’ Use of Calculators in Mathematics Classes
Teachers were asked how they used calculators in their mathematics classes. Table 7.28 shows that
over one-half of the students were taught by teachers who reported asking students to use calculators

to check answers, to do routine computations, or to solve complex problems.

Table 7. 28. Percentages of Students Whose Teachers Reported Using Calculators for Various
Purposes in the Mathematics Class

Every or Almost | About half Some Never
Every Lesson the lessons lessons
Measures

% SE| % | SE| % | SE | % SE
Check answers 57.2 7.08 | 16.5|5.09 | 26.4 | 6.53
Do routine computations 51.2 7111 23.1|6.15| 25.7 | 6.07
Solve complex problems 51.4 711 1220|593 |21.8|578| 49 2.83
Explore number concepts 18.4 578212 |575|418|698|185| 551

Discussion

The analyses of data on students’ access to, and usage of, calculators and computers in mathematics
classes, as reported by teachers, revealed that one-half of the students had access to ordinary
calculators in all classes and four-fifths of the students did not have access to graphing calculators.
As reported in Ellington (2003), disparities in students’ access to calculators may disadvantage the
students without access to a calculator by slowing the growth in their abilities to solve mathematical
problems and by fostering negative attitudes towards mathematics. This view is supported by the fact
that the majority of teachers engaged their students in the use of calculators for checking answers,
doing routine computations, and solving complex problem. Some of these situations might have

caused learning difficulties for students who did not have access to calculators.

7.15  Teachers’ Use of Computers in Mathematics Classes
Teachers were asked how often they used computers in their mathematics classes. Table 7.29 shows
that more than almost two-thirds of the students were taught by teachers who never used computers

in their classes.
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Table 7. 29. Percentages of Students Whose Teachers Reported Using Computers for Various
Purposes in Mathematics Classes

Every or About half Some Never
Almost Every | the lessons
Measures Lesson lessons

% SE| % | SE| % | SE | % SE

Discover mathematics principles and 239(6.28 | 76.1| 6.28
concepts

Practise skills and procedures 52 |383|18 |133|131|4.73|800| 583

Look up ideas and information 54 (280|317 |684|629| 6.97

Process and analyse data 32 (225|187 (552|781 | 5.80
Discussion

While the use of calculators in mathematics classes is high, the use of computers in mathematics
classes is very low. On average, approximately one in 20 teachers reported using computers in
mathematics classes. Considering that computers have diverse potential to help students understand
mathematical concepts, practise mathematical procedures, construct mathematical models, look up
ideas and information, and analyse data (Ruthven, et al., 2004), not using computers in mathematics

classes is a concern that will need to be addressed in the Bhutanese education system.

7.16  Summary and Implications for Policy

This chapter presented a range of key teacher characteristics that have potential to guide policy-
makers in developing teacher-oriented educational interventions for improving school effectiveness.
Overall, teachers’ demographic profiles, professional collaborations, professional development,
appraisals, views about classroom climate, pedagogical beliefs and practices, and self-efficacy
correlated with student achievement. Further, teachers’ usage of student homework, tests, and

textbooks also correlated with student achievement.

Teachers’ demographic profiles included gender, age, qualification, and teaching experience. The
profiles showed that the majority of mathematics teachers in Bhutan were male, that the most
effective teaching age of teachers ranged from 50 to 59 years, and that the teachers’ qualifications
and experience were correlates of student achievement. These findings suggest that more females be
encouraged to take up mathematics during pre-service training, that age and experience of teachers
be used as one of the dimensions of teacher deployment policies, and that teaching responsibilities of
teachers be commensurate with their qualifications.
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Teachers’ professional collaborations comprised their discussion about mathematical concepts, their

collaborative work on instructional materials, and their observation of one another’s lessons. The
majority of teachers reported discussing mathematical concepts with colleagues, and engaging in
teamwork in preparing instructional materials. However, few teachers reported observing their
colleagues’ lessons or having their lessons observed by colleagues. Overall, teachers’ professional
collaborations did not relate well with student achievement; no interpretable pattern emerged from
the univariate analysis of the index of professional collaborations and student achievement. These
findings suggest that teachers’ professional collaborations were not informed by the contemporary
understanding of effective teaching. Such understanding might be developed by encouraging teachers
to frame agendas for professional collaborations by observing one another’s lessons, and to

substantiate the collaborations with current research-based knowledge on effective teaching.

Teachers’ professional development programmes need currency, relevance, and adequacy. Over one-
half of the teachers reported not having participated in any professional development programmes in
the past two years despite their need for the same. Little support from schools and fewer professional
development programmes were some of the reasons cited by teachers for their inability to participate
in professional development programmes. This suggests that professional development be informed
by teachers’ needs, and that teachers be provided with necessary support for their smooth
participation in professional development programmes. The significance of professional development
programmes for teachers was apparent in the finding that students taught by teachers with a low level
of need for professional development programmes performed better on the Mathematics test than
students taught by teachers with a high level of this need.

Teacher appraisal, as a platform for effective communication between teachers and school heads or
between teachers and education monitoring officers, related to higher student achievement. However,
not all teachers were aware of the level of importance attached to each appraisal criterion by their
school heads or by education monitoring officers. These findings indicate a patchy quality of school
leadership that needs improvement. This suggests that school heads or education monitoring officers
need to communicate teacher appraisal criteria or teacher performance standards to teachers in
advance of their appraisals.

Teachers’ views about classroom climate provided interesting insights. First, the majority of students
were taught by teachers who had favourable opinions about their school climate. Second, the
majority of students were taught by teachers who had positive opinions about the classroom climate,
with fewer than 20% of the students taught by teachers who encountered classroom disciplinary

problems. However, teachers’ views did not relate to a predictable pattern in student achievement on
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the Mathematics test. Teachers may have expressed false positive views on school and classroom

climates.

Teachers’ dispositions about teaching and learning strategies have the potential to help schools
develop interventions to bring about effective teaching and learning. Overall, the percentage of
teachers who believed in a constructivist teaching approach was greater than the percentage of
teachers who believed in a transmissive teaching approach. However, the percentage of teachers who
applied constructivist-teaching strategies was fewer than the percentage of teachers who applied
transmissive teaching strategies. These findings suggest ambiguity in teachers’ understanding of the
relationship between teaching paradigms and teaching practices that may need to be clarified by
providing more learning opportunities for teachers to enhance their repertoire of teaching strategies.
Further, the majority of teachers reported using prescribed textbooks as the primary basis of
instruction, suggesting the need for the teachers to be more resourceful in teaching and learning
rather than being heavily reliant on prescribed textbooks. Implications of such interventions for
student achievement are evident in the finding that students tended to perform better on the
Mathematics test when their teachers reported having applied both the constructivist and the

transmissive teaching approaches concurrently.

Teachers’ capacity to teach effectively was also constrained by student characteristics and
educational resources. The majority of teachers reported diverse student abilities and backgrounds,
shortage of teaching and learning aids, and high student to teacher ratio as some of the major
constraints. However, educational resources did not relate to student achievement in the Mathematics
test, suggesting that the teaching strategies used by teachers who experienced fewer constraints were
not different from the teaching strategies used by teachers who experienced more constraints. A
policy implication from the findings is that relevant educational interventions be developed on the

efficient use of teaching and learning resources.

Teachers’ had a high readiness for, and a high self-efficacy about, teaching. The majority of teachers
viewed themselves to be very ready for teaching. Similarly, over four-fifths of the teachers reported
having a high self-efficacy about mathematics. Both readiness for teaching and self-efficacy about
mathematics related well with student achievement in the Mathematics test. These findings suggest
that teachers were knowledgeable in the contents of their teaching subject, and that teachers were

provided with opportunities for developing their self-efficacy about mathematics.

The efficiency of homework was found to depend on its frequency, duration, and feedback.
Homework was most efficient if it was assigned for almost every lesson. The effective time-on-task

for a single homework occasion ranged from 31 to 60 minutes. Homework was also most efficient
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when teachers provided students with feedback on their work, and used it as a formative tool. These
findings suggest that the frequency, the time-on-task, and the feedback aspects of homework be

included in every school’s homework policy.

Teachers reported using tests to assess the mathematical knowledge and skills of their students. The
majority of teachers used such tests at least once a month; this frequency of testing was also the most
efficient frequency because it corresponded to the highest mean Mathematics test score. The majority
of teachers also reported using more procedural questions than conceptual questions in tests. These
findings suggest that schools monitor the questions used by teachers in their tests, or teachers be

trained in test development.

Calculators and computers were used by teachers in their mathematics classes for a range of
purposes. The majority of teachers reported the use of calculators by their students for checking
answers, doing routine computations, and solving complex problems in almost every lesson. Some
policy implications from the findings are that students be encouraged to use calculators as tools for
learning mathematical concepts and for solving complex mathematical problems. On the other hand,
over two-thirds of students were taught by teachers who reported never having used computers in
their mathematics classes. This indicates that teachers need to increase the use of ICT in their
lessons, and that all classrooms be equipped, as soon as possible, with appropriate ICT hardware and

software.

7.17  Chapter Conclusions

This chapter showed a wide range of teacher characteristics that have potential to improve the quality
of the Bhutanese school education system. Teachers’ demographic profiles, professional
collaborations, professional developments, appraisal, classroom climate, school climate, educational
resources, beliefs, teaching strategies, readiness for teaching, self-efficacy, homework, and
assessment practices provided potential areas for educational interventions. Students taught by
teachers who were strong in these characteristics performed better than students taught by teachers
who were weak in these characteristics. This suggests a number of policy implications and strategic
educational interventions. However, the potential of the teacher characteristics to improve the quality
of the school education system in Bhutan will only be useful once the relevant educational
interventions have found their way into Bhutanese schools.
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Chapter 8

ANALYSES OF THE SCHOOL QUESTIONNAIRE

8.1 Introduction

The purposes of this chapter are to report the analyses of data from the school questionnaire and to
identify key school characteristics that relate to student achievement. Where relevant, the findings
from these data have been compared with the OECD and TIMSS’s data to benchmark the Bhutanese
education system against the education systems of other countries. Overall, the chapter addresses the
research outcomes 2, 7, and 8 of generating knowledge about: factors related to effective schooling
and their effects on student outcomes; educational structures and practices that maximise the learning
opportunities; and equity in, and accessibility of, educational resources and provision. Specifically,

the chapter answers the following research questions from Section 4.3.2.1:

ScL 1 How well do school policies and practices of student admittance, ability grouping,
assessment and accountability, and parental involvement relate to student
achievement? (Sections 8.3.1 through 8.3.5)

ScL 2 What is the state of school autonomy in Bhutan? (Section 8.3.6)

ScL 3 How well do school resources relate to student achievement? (Section 8.5)

ScL 4 How well do schools rate on the school climate scale? (Section 8.2)

ScL. 5 How well do schools rate on an instructional leadership model? (Section 8.4)

ScL 6 What is the state of access and equity in school resources? (Section 8.5)

InL1 What educational resources are available in schools? (Section 8.5)

The chapter has six sections: the first section reports on the factors of school climate, the second
section reports on the school policies and practices, the third section reports on the instructional
leadership, and the fourth section reports on the school resources. The fifth section presents policy
implications—drawn on the basis of the patterns and statistics reported in the earlier sections—to
signal the possible areas where policy directives can be formulated to guide relevant educational
interventions. The last section concludes the chapter. The analyses were done in line with the
analytical framework presented in Chapter 5.
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8.2 School Climate

School principals were asked to provide their perceptions of a range of factors related to school
climate. The factors were grouped into the following dimensions: student behaviour, teacher
behaviour, teacher consensus, and teacher morale. The following sub-sections present the results

from the analyses of data on the specific measures of these dimensions.

8.2.1 Student-Related Factors Affecting School Climate

Table 8.1 shows six student-related factors that affect school climate, and the percentages of students
whose principals perceived the extent to which the factors hindered student learning. Table 8.1 also
shows the OECD’s average percentages which are adapted from the OECD (2004a, pp. 406-407).

Table 8. 1. Percentages of Students in Schools where Principals Reported Various Student-Related
Variables Affected their School Climate to Some Extent or a Lot

Factors Bhutan OECD

% SE % SE
Student absenteeism 48.7 7.63 48.4 0.6
Students skipping classes 34.1 6.96 | 30.3 0.6
Students using alcohol or illegal drugs 14.3 4.61 9.9 04
Disruption of classes by students 9.9 3.59 | 40.0 0.6
Students lacking respect for teachers 9.0 344 | 22.0 0.6
Students intimidating or bullying other students 55 3.13 14.8 0.4

Note: Bold numbers indicate that the difference between Bhutan’s and the OECD’s percentages are
statistically significant at p<0.05.

As shown in Table 8.1, about one-half of the students were in schools whose principals identified
student absenteeism as the most frequent student-related barrier to learning, followed by about one-
third of the students being in schools whose principals identified students skipping classes as the next
most frequent student-related obstacle to learning. Fewer than one-seventh of the students were in
schools whose principals also reported use of alcohol or illegal drugs by students, disruption of
classes by students, students’ lack of respect for teachers, and students intimidating or bullying other

students as barriers to learning.

Comparing Bhutanese and the OECD results, student-related factors that hindered teaching and
learning were not as challenging in Bhutan as they were in the OECD countries, as shown by Table
8.1. For instance, disruption of classes by students, students lacking respect for teachers, and students
intimidating or bullying other students were not as serious in Bhutan as they were in the OECD

countries.
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A linear regression analysis with the index of student-factors (STUDBEHA) as an independent
variable and student performance on the Mathematics test as a dependent variable revealed that the
amount of variance explained by STUDBEHA in the students’ Mathematics test scores was
statistically non-significant, R?=0.002, 95% CI [-0.007, 0.01]. A unit increase in STUDBEHA
corresponded to a statistically non-significant decrease of 1.00 score on the Mathematics test, 95%
Cl [-6.66, 3.24].

Discussion

Among the various student-related factors that affected the Bhutanese school climate, student
absenteeism and truancy appear to be posing serious challenges to schools in delivering effective
teaching and learning. For instance, almost one-half of the principals reported student absenteeism as
the major problem followed by about one-third of the principals reporting students skipping classes
as another major problem. The finding implies student disengagement with their schools (Finn &
Voelkl, 1993). Student absenteeism and truancy also seem to be posing similar challenges in the
OECD countries, indicating that they are global challenges to educators. However, Bhutanese
schools appear to have fewer student-related disciplinary problems than the schools in the OECD
countries. For example, the disciplinary problems caused by disruption of classes by students,
students’ lack of respect for teachers, and students intimidating or bullying other students in the
schools in the OECD countries are statistically significantly greater than the disciplinary problems
caused by the same factors in Bhutanese schools.

8.2.2 Teacher-Related Variables Affecting School Climate

Table 8.2 shows seven teacher-related variables affecting school climate and the corresponding
percentages of the students whose principals perceived that the variables hindered student learning
either to some extent or a lot. Table 8.2 also shows the OECD’s average percentages as adapted from
the OECD (2004a, pp. 411-412).

Table 8. 2. Percentages of Students in Schools where Principals Reported Teacher-Related Variables
Affected their School Climate to Some Extent or a Lot

Factors Bhutan OECD
% SE % SE
Teachers not meeting individual students’ needs 416 | 7.64 33.3 0.6
Teachers’ low expectations of students 36.8 | 6.86 22.1 0.5
Teacher absenteeism 25.0 6.13 18.9 0.6
Staff resisting change 18.8 | 554 25.7 0.5
Poor student-teacher relations 18.0 5.29 16.7 0.6
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Students not being encouraged to achieve their full potential 171 | 5.12 23.2 0.6
Teachers being too strict with students 135 | 461 9.1 0.4

Note: Bold numbers indicate that the difference between Bhutan’s and the OECD’s percentages are
statistically significant at p<0.05.

As shown in Table 8.2, teachers not meeting students’ individual needs were the most frequent
obstacle to student learning, with approximately two-fifths of the students enrolled in schools where
principals perceived it as a hindrance to effective learning. The next most frequent obstacle was the
teachers’ low expectations of students: approximately one-third of the students were in schools
whose principals perceived this as an obstacle to effective learning. This was followed by other
hindrances such as teacher absenteeism, staff resisting change, poor-student-teacher relations,
students not being encouraged to achieve their full potential, and teachers being too strict with
students. However, the adverse effects of the teacher-related variables on student learning in Bhutan
were not very different from those in the OECD countries. Only the teachers’ low expectations of

students were more prevalent in Bhutan than in the OECD countries, as shown in Table 8.2.

A linear regression analysis with the index of teacher-related variables (TEACBEHA) as an
independent variable and student performance on the Mathematics test as a dependent variable
showed that the amount of variance explained by TEACHBEHA in students’ Mathematics test scores
was statistically non-significant, R?*=0.002, 95% CI [0.01, -0.01,]. A unit increase in TEACBEHA
corresponded to a statistically non-significant decrease of 2.27 scores on the Mathematics test, 95%
Cl [-8.37, 3.84].

Discussion

Amid other teacher-related variables, principals perceived the failure of their teachers to meet
students’ individual learning needs and the teachers’ low expectations of their students as the two
greatest impediments to student learning. Good (1987) noted that teachers’ expectations of students
may not necessarily be congruent with students’ abilities, but rather they may be founded on
teachers’ inappropriate knowledge of how to respond to students’ learning difficulties. This claim
suggests that the teachers’ inability to meet students’ individual learning needs as the cause for the
teachers’ low expectations of their students. Further, the percentage of Bhutanese teachers holding
low expectations of their students was significantly higher than the percentage of the teachers in the
OECD countries, indicating the need for educational interventions aimed at encouraging Bhutanese
teachers to have higher expectations of their students, and to inculcate such expectations in their
students. Similar to the finding reported in the OECD (2004a), schools where principals reported
more positive perceptions of the teacher-related factors affecting school climate seemed to perform
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better than schools where principals reported less positive perceptions. However, the relationship was

not statistically significant.

8.2.3 Teacher Consensus
The prevalence of consensus among teachers in Bhutanese schools, as reported by school principals,

is shown in Table 8.3.

Table 8. 3. Percentages of Students in Schools where Principals Agreed or Strongly Agreed with the
Teacher Consensus Variables

Factors % SE
There are frequent disagreement between innovative and traditional 51.7 7.74
mathematics teachers
There are frequent disagreements between mathematics teachers who 325 6.89
consider each other to be ‘too demanding’ or ‘too lax’
There are frequent disagreements between mathematics teachers who 41.8 7.07
consider each other as ‘too focussed on skill acquisition’ or ‘too
focussed on the affective development of the student’

Table 8.3 shows that at least one-third of students were in schools where principals perceived

frequent disagreements between teachers.

A linear regression analysis with the index of teacher consensus (TCCONS) as an independent
variable and student performance on the Mathematics test as a dependent variable, however, showed
that the amount of variance explained in the students’ mathematics test scores by TCCONS was
statistically non-significant, R°=0.001, 95% Cl [-0.00, 0.01]. A unit increase in TCCONS
corresponded to a statistically non-significant decrease of 1.21 scores on the Mathematics test, 95%
Cl [-4.32, 1.20].

Discussion

Teacher consensus, as a factor affecting school climate, appeared to be an issue in schools. More than
one-third of the students were in schools whose principals reported that their teachers disagreed on
their views about teaching approaches, expectations for students, and lesson priorities. Such
disagreements among teachers may hinder professional collaborations, peer teaching, lesson
observation, and transfer of knowledge and skills between teachers, resulting in the loss of
opportunities to improve teaching practices (Hargreaves, 2001). This finding indicates the needs for
schools to develop interventions capable of fostering consensus among teachers on their views of

teaching approaches, expectations for students, and lesson priorities.
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8.2.4 Teacher Morale and Commitment

Table 8.4 shows the percentages of the students in schools where principals either strongly agreed or
agreed to four aspects of teacher morale. Table 8.4 also shows the OECD’s average percentages of
students across the OECD countries where principals reported on the four aspects of teacher morale
(OECD, 20044, p. 413).

Table 8. 4. Percentages of Students in Schools where Principals Agreed or Strongly Agreed with the
Teacher Morale Variables

Factors Bhutan OECD
% SE % SE
Teachers take pride in this school 100.0 | 9.33 90.0 0.4
Teachers value academic achievement 100.0 | 9.42 93.1 0.2
The morale of teachers in this school is high 34.5 6.87 87.2 0.4
Teachers work with enthusiasm 33.1 6.83 89.7 04

Note: Bold numbers indicate that the difference between Bhutan’s and the OECD’s percentages are
statistically significant at p<0.05.

As shown in Table 8.4, all the students were enrolled in schools where principals either agreed or
strongly agreed to the statement: “teachers take pride in this schools” and “teachers value academic
achievement”. On the other hand, only one-third of the students were in schools where principals
perceived their teachers as having high morale. Similarly, approximately one-third of the students
were in the schools where principals perceived their teachers being enthusiastic with their work. In
addition, Table 8.4 shows that the percentages of students in schools where principals’ perceptions
teachers’ morale and work enthusiasm in Bhutan were significantly lower than the corresponding

OECD averages.

A linear regression analysis with the index of teacher morale and commitment (TCMORALE) as an
independent variable and student performance on the Mathematics test as a dependent variable
showed that the amount of variance explained in the students’ Mathematics test scores by
TCMORALE was statistically non-significant, R*=0.007, 95% Cl [-0.10, 0.02]. A unit increase in
TCMORALE corresponded to a statistically non-significant decrease of 2.32 scores on the
Mathematics test, 95% CI [-5.49, 0.85].

Discussion

Teacher morale and commitment, as perceived by school principals, gave further insights into school
climate. On the one hand, all the principals reported that their teachers took pride in their schools and
valued academic achievement, indicating teachers’ affinity with their schools and desire for their

students to excel in studies. On the other hand, approximately one-third of the principals reported that
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their teachers did not have high morale and that their teachers did not work with enthusiasm.
Although this finding is hard to explain, it supports the prevailing public perceptions of teachers in
the Bhutanese education system. Literature has linked teacher morale to factors such as supportive
leadership, appraisal and recognition, curriculum coordination, effective discipline policy, excessive
work demands, goal congruence, participative decision-making, professional growth, professional
interaction, role clarity, and student orientation (Hart, Wearing, Conn, Carter, & Dingle, 2000;
Lumsden, 1998; Mackenzie, 2007). The connection of teacher morale to these factors show the
broader issues that may need to be addressed due to low teacher morale on the overall school climate,

indicating an urgent need for interventions to boost teacher morale.

8.3 School Policies and Practices

School principals were asked to provide perceptions of their schools’ policies and practices related to
the following areas: student admittance, student and teacher assessment, school accountability,
student ability grouping, parental engagement, and school autonomy. The following sub-sections

present the results of the analyses of data on these areas.

8.3.1 School Admission Policies

As shown in Table 8.5, diverse criteria were set by schools for admitting students. As indicated in
Table 8.5, similar student admission policies were also followed across the OECD countries (OECD,
2007D, p. 161), but to varying extents.

Table 8. 5. Percentages of Students in Schools where Principals Reported School Admission Criteria
as Pre-requisites or as High Priorities

Criteria Bhutan OECD

% SE % SE
Residence in a particular area 69.0 8.97 49.6 0.5
Directives from the Ministry of Education* 53.8 8.24 - --
Students’ academic record 394 7.86 26.7 0.5
Recommendation of feeder schools 32.6 7.28 12.6 0.3
Students’ need or desire for a special programme 17.4 571 18.9 0.5
Attendance of other family members 13.6 5.09 16.5 0.4

Note: * not applicable to OECD
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Note:

A=Residence in particular area; B=Students' academic record;
C=Recommendation of fedder schools;

D=Students' need or desire for a special programme;
E=Attendance of other family members;

F=Directives from the Ministry of Education.

Figure 8. 1. School Admittance Criteria by Students' Mean Mathematics Test Scores

The relationship between the severity of the school admittance criteria and students’ mean
Mathematics test scores, depicted in Figure 8.1, shows that except for the recommendation of feeder
schools and the directives from the Ministry of Education, severity in school admittance criteria did

not relate strongly to student achievement on the Mathematics test.

Discussion

The dominance of students’ place of residence and the Ministry’s directives as priorities in school
admissions policies imply the existence of such policies in schools. This finding also indicates fewer
opportunities for students to choose or change schools and fewer options for schools to admit high-
performing students, which may result in less competition among schools for student enrolment and
less parental pressure on the schools to perform better (OECD, 2007a; Soderstrom & Uusitalo, 2010).
Given that an open school admission policy is known to enhance student achievement, student and
teacher relationships, and student satisfaction at school (Cullen, et al., 2005; Gibbons, et al., 2008;
Lavy, 2010), students’ residence and the Ministry’s directives as dominant priorities may need to be
relaxed to allow greater student mobility. However, the lack of consistency in prioritising the various
elements of admission policies by schools implies policy differences among schools and the extent of
freedom for some schools to develop such policies, indicating the needs for the Ministry of

Education to standardise school admission policies.
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8.3.2 Assessment Policies and Practices

School principals provided information about a range of frequencies with which different
assessments were conducted in their schools. As shown in Table 8.6, the majority of students were in
schools where a range of assessments was practised either twice a year or at least three times a year.
Table 8.6 also shows the OECD’s average percentages based on data from the OECD (2004a, p.
420). Similar patterns were present in assessment practices in Bhutan and the OECD countries, but

with variation in frequencies.

Table 8. 6. Percentage of Students in Schools where Principals Reported Conducting the Following
Assessments either Two Times a Year or Fewer and Three Times a Year or More in their Schools

Assessment Two times a year or fewer | At least three times a year or more
Bhutan OECD Bhutan OECD

% SE % SE % SE % SE
Standardised tests 535 | 797 | 77.0 | 06 | 465 | 832 | 230 0.6
Teacher-developed test 196 | 515 | 85 0.3 | 46.9 | 8.00 | 915 0.3
Teachers’ judgmental rating 477 | 873 | 2563 | 05 | 523 | 875 | 747 0.5
Student portfolio 541 | 790 | 56.7 | 0.6 | 459 | 854 | 433 0.6
Student assignment/project 152 | 469 | 141 | 04 | 58.9 | 9.44 85.9 0.4
work/homework

The analysis of the relation between the frequency of different assessments and students’ mean

Mathematics test scores shows an interesting relationship as in Figure 8.2.

Overall, the test scores of the students in schools where principals reported using assessments at least
three times in an academic year tended to be higher than the test scores of the students in schools

where principals reported using assessments twice or fewer in an academic year.
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Note:

A=Standardised tests; B=Teacher-developed tests;
C=Teachers' judgementall ratings; D=Student portfolios;
E=Student assignments/projects/homeworks.

Figure 8. 2. Types of Assessments by Students' Mean Mathematics Test Scores

Discussion

Schools practised a range of assessments: standardised tests; teacher-developed tests; teachers’
judgemental ratings; student portfolios; and student assignments. This finding is indicative of the rich
assessment knowledge and skills that are available in the schools and the existence of relevant
policies that guide the use of the assessments. Furthermore, the association between the frequent use

of assessments and student achievement is in line with the findings reported in the OECD (2004a).

8.3.3  Assessment and Accountability

The majority of students were in schools where principals reported using assessments for different
purposes, as shown in Table 8.7. Table 8.7 also shows OECD average percentages as reported by the
OECD (20044, pp. 421-424). There were significant differences in the use of the school assessments
in Bhutan and in the OECD countries as instruments of accountability. The difference was most
apparent in the use of assessments to make judgements about teachers’ effectiveness. This was
followed by the use of assessments to compare schools, and monitoring the schools’ progress from

year to year.
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Table 8. 7. Percentages of Students in Schools where Principals Reported Different Uses of

Assessment Results

Assessment Purpose Bhutan OECD
% SE % SE
To make decisions about students’ retention or promotion 943 | 3.24 | 78.9 0.4
To inform parents about their child’s progress 934 | 3.37 | 95.1 0.3
To monitor the school’s progress from year to year 89.8 | 459 | 69.3 0.5
To make judgments about teachers’ effectiveness 85.0 | 484 | 439 0.6
To identify aspects of instruction or the curriculum that could be | 79.7 | 5.31 | 74.3 0.5
improved
To compare the school with other schools 614 | 6.79 | 404 0.6
To group students for instructional purposes 61.1 | 6.80 | 434 0.6
To compare the school to national performance 59.0 | 6.98 | 45.8 0.5

Note: Bold numbers indicate that the difference between Bhutan’s and the OECD’s percentages are

statistically significant at p<0.05.

Figure 8.3 shows the relationship between the students mean Mathematics test scores and the ways in

which the school principals reported using school assessments.
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Purposes of Assessments

Note:

A=To inform parents about their child's progress;

B=To make decisions about students' retention or promotion;
C=To group students for instructional purposes;

D=To compare the school to national performance;

E=To monitor the school's progress from year to year;

F=To make judgements about teachers' effectiveness;

H=To compare the school with other schools.

G=To identify aspects of instruction or the curriculum that could be improved,

Figure 8. 3. Purposes of Assessments by Students' Mean Mathematics Test Scores
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The test scores of students in schools where school principals reported using school assessments for
various purposes, as shown in Figure 8.3, were consistently higher than the test scores of students

where principals reported not using the assessments for the same purposes.

Further, school principals were asked if they used student achievements, teacher peer review, and
observation of lessons for monitoring the classroom practices of mathematics teachers at their
schools. Table 8.8 shows that the majority of students were in schools where principals reported
using tests, teacher peer review, and lesson observations by principals or senior teachers for
monitoring teacher performance. On the other hand, fewer than one-fifth of the students were in
schools where principals reported using observation of classes by inspectors or persons external to
the school to monitor their teachers. As shown in Table 8.8, similar practices of monitoring school
teachers were used across the OECD countries (OECD, 2004a, pp. 432-433); though, the scope of the

usage was much larger in Bhutan than in the OECD countries.

Table 8. 8. Percentages of Students in Schools where Principals Reported Prevalence of Different
Teacher Monitoring Tools in their schools
Teacher Monitoring Tools Bhutan OECD

% SE % SE

Tests or assessments of student achievement 76.7 581 |58.5 0.7
Teacher peer review 80.6 5.29 | 53.7 0.7
Observation of lessons by principals or senior teacher 95.9 241 | 60.7 0.5
Observation of classes by inspectors or other persons 28.9 6.60 | 245 0.6

external to the school

Note: Bold numbers indicate that the difference between Bhutan’s and the OECD’s percentages are
statistically significant at p<0.05.

Further, the relationship between the approaches to monitoring teachers and student achievement was

analysed. Figure 8.4 shows the results of the analyses.
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Figure 8. 4. Teacher Monitoring Approaches by Students' Mean Mathematics Test Scores

As shown in Figure 8.4, the principals’ use of tests or assessments of student achievement had
resulted in maximum difference in students’ test scores. The next most influential teacher monitoring
approach was the observation of teachers’ lessons by principals or senior staff as shown by the
difference in the test scores of the students whose principals reported using the teacher monitoring
approach and not using the approach. The teacher peer review as an approach to monitoring teachers’
practices did not result in a positive influence on the students’ test scores; rather, the use of teacher
peer review was associated with lower test scores as compared to the test scores associated with not

using it.

Discussion

Principals reported using assessments for accountability on different fronts. On the student front,
student assessments were used for deciding student promotion, informing parents of their child’s
progress, and grouping students for instructional purposes. On the teacher front, student assessments
were used for judging teacher effectiveness and identifying instructional strategies that could be
improved. On the school front, student assessments were used for monitoring school’s progress from

year to year, comparing schools with other schools, and benchmarking schools’ performance with the



260 CHAPTER 8

national averages. The use of assessments for accountability purposes in Bhutanese schools was
significantly greater than that in the schools in the OECD countries (OECD, 2004a). In addition, the
schools’ use of assessments for maintaining accountability related to student achievement, with the
students in schools that used the assessments for accountability purposes doing better than the

students in schools that did not use the assessments for such purposes.

8.3.4  Ability Grouping within School

School principals were asked if their mathematics teachers used ability grouping—for all classes or
for some classes or not for any classes—as an approach to cater to students’ learning needs. Eight
percent (SE=4.28) of the students were enrolled in schools where principals reported that ability
grouping was used by the teachers for all classes. Fifty-four percent (SE=7.07) of the students were
in schools where principals reported that their teachers used ability grouping for some classes.
Thirty-eight percent (SE=6.77) of the students were in schools where principals reported that ability

grouping was not used for any classes in their schools.

The analyses of schools’ practice of ability grouping and student achievement showed that the former
did not contribute to the latter. In other words, the difference between the mean Mathematics test
scores of the students whaose principals reported their teachers using ability grouping for all classes
and not using ability grouping for any classes was statistically non-significant, diff=1.33, 95% CI [-
30.42, 33.09]. Similarly, the use of ability grouping for some classes and not for any classes did not
result in a statistically significant difference between the test scores of the corresponding groups of
students, diff=0.28, 95% CI [-16.39, 15.83].

Discussion

The practice of ability grouping in schools was at best variable, and did not relate to student
performance. The percentages of principals who reported that their teachers used ability grouping
ranged from as low as eight percent to as high as 50 percent, indicating the lack of uniformity in the
practice of ability grouping by the schools. Similar to the findings reported in Betts and Shkolnik
(2000) and the OECD (2004a), ability grouping did not lead to a difference in student achievement in
Bhutanese schools.

8.3.5 Parental Engagement in School

School principals were asked if their schools expected students’ parents to engage in some activities
of their schools. Table 8.9 shows that the majority of students were in schools where principals
expected the parents to participate in various school activities. Table 8.9 also shows the TIMSS
average percentages as reported by Mullis et al. (2008, p. 341) for Grade 8 students. As shown in the
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table, schools’ expectations of the parents to participate in school activities in Bhutan were very

similar to schools’ expectations of the parents in the countries that participated in TIMSS.

Table 8. 9. Percentages of Students in Schools where Principals Reported Expecting Parental
Engagement in Various School Activities

Parents’ Role Bhutan TIMSS
% SE % SE
Ensure that their child completes his/her homework 98.0 | 1.54 | 95.0 0.3
Attend special events 97.0 | 3.00 | 90.0 0.4
Serve on school committees 747 | 6.27 | 71.0 0.5
Volunteer for school projects, programmes, and trips 745 | 6.41 | 84.0 0.5
Raise funds for the school 56.1 | 7.11 | 54.0 0.6

The analyses of the association between schools’ expectations of the parents’ engagement in school

activities and student achievement gave useful insights as shown in Figure 8.5.
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Note:

A=Attend special events; B=Raise funds for the school;
C=Volunteer for school projects, programs, and trips;
D=Ensure that their child completes his/her homework;
E=Serve on school committees.

Figure 8. 5. Parents' Roles by Students' Mean Mathematics Test Scores

Overall, students in schools where principals reported that their schools encouraged the parents to

engage in school activities achieved higher average Mathematics test scores than the students in
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schools where principals reported that their schools did not encourage the parents to engage in school

activities. Notably, the average Mathematics test scores of the students in the schools where
principals reported encouraging the parents to ensure that their child completed his/her homework
was statistically significantly higher than the performance scores of the students in the schools where
principals reported no such encouragement, diff=27.67, 95% CI [12.06, 43.28].

Discussion

The expectations of the school principals for the parents to be involved in school activities indicate
the schools’ desire to reach out to the parents. Similar to the findings reported in other studies
(Bowen & Lee, 2006; Driessen, et al., 2005; Fan & Chen, 2001; Grolnick, et al., 1997; Grolnick &
Slowiaczek, 1994; lzzo, et al., 1999; Jeynes, 2003, 2005, 2007; Simon, 2001, 2004; Yan & Lin,
2005), parental involvement in school activities is related to higher average Mathematics test scores
in Bhutanese schools. The positive effect was very prominent where principals expected the parents

to encourage their children to complete school homework.

8.3.6  School Autonomy

School principals were asked to identify stakeholders who shouldered the following responsibilities:
formulating school budgets, deciding on budget allocations within the school, establishing school
disciplinary policies, establishing student assessment policies, approving students for admittance to
school, and choosing which textbooks were used. The percentages of the students in schools whose
principals identified the stakeholders who shouldered these responsibilities are shown in Figure 8.5

(SMB is an abbreviation for School Management Board).
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Figure 8. 6. Percentages of Students in Schools where Principals Reported the Responsibilities of
Various Stakeholders in their Schools

As shown in Figure 8.6, the principals differed widely in their perceptions about the degree to which
stakeholders should shoulder various responsibilities. For instance, 75% of the students were enrolled
in schools where principals perceived that the formulation of the school budget was their
responsibility. On the other hand, 28%, 16%, and 31% of the students were enrolled in schools where
principals perceived that the formulation of the school budget was the responsibility of SMB, Subject
Heads, and teachers respectively. Nine percent of the students were also enrolled in the schools

where principals perceived that the formulation of the school budget was not their responsibility.

While information about stakeholders who shouldered various responsibilities indicate some degree
of school autonomy, information about stakeholders involved in making decisions on the
responsibilities provide further information about the extent of school autonomy. School principals
were asked to identify stakeholders that they thought made decisions on the following areas: staffing,
budgeting, instructional content, assessment practices. Figure 8.7 shows the extent to which
stakeholders exert direct influence on decision making at schools. As shown in Figure 8.7, the
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majority of students were in schools where principals reported that the schools’ budgeting and

staffing were decided by the Dzongkhags [local administrative districts, with some responsibility for
educational decision-making] or the Ministry of Education. Further, Figure 8.7 shows that the
majority of students were in schools where principals reported that the parents had little influence on
the decisions related to staffing, budgeting, instructional contents, and assessment practices of their

children’s schools.

Assessment Practices

= Staffing ««-++- Budgeting = ===Instiuctional content

Dzongkhag or National Education
Authorities
104

External Examination Boards School Management Board

Student Groups Parent Groups

Teacher Groups

Figure 8. 7. Percentages of Students in Schools where Principals Reported Various Stakeholders
and their Influences in Different Areas in which Schools Make Important Decisions

Discussion

School principals differed widely in their views of school autonomy, as characterised by the
responsibilities of formulating school budget, deciding on budget allocation within the school,
establishing school disciplinary policies, establishing school assessment policies, approving students
for admittance to school, and choosing textbooks. This indicates the lack of uniformity among the
principals in their understanding of their responsibilities. This finding may also be indicative of a
communication gap between the Ministry of Education and the schools. However, schools were
almost consistent in their report of stakeholders who made decisions on staffing, budgeting,
instructional contents, and assessment practices. As expected, decisions on staffing and budgeting
were made by the Ministry of Education or the school districts. Overall, the inconsistencies in school
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principals’ views about who should take what responsibilities, and who should make the decisions,
indicates a need for better communication between the stakeholders because school autonomy has
been clearly linked to better school performance (Fuchs & Wobmann, 2007; Maslowski, et al., 2007;
OECD, 2010; West, et al., 2010; Wobmann, 2007).

8.4 School Leadership

School principals were asked to report on how frequently they performed their leadership roles, with
the roles being: setting goals; communicating goals; supervising and evaluating instructions;
coordinating curriculum; monitoring student progress; protecting instructional time; maintaining
visibility; providing teacher incentives; providing professional development; and providing
incentives for learning. The frequencies were categorised as follows: almost always, frequently,
sometimes, seldom, and almost never. The following sections present the result of the analyses on

these data for each of these leadership aspects.

Linear regression analyses were undertaken for each aspect of the principal’s instructional leadership
as the independent variables and student performance scores on the Mathematics test as the
dependent variable resulted in statistically non-significant regression coefficients. However, the
descriptive analyses of these data on the various aspects of instructional leadership revealed some
patterns that have the potential to guide policy interventions related to improving school
effectiveness, as shown in Table 8.10.

Table 8. 10. Percentages of Students in Schools where Principals Reported Performing Instructional
Leadership Roles Frequently or Almost Always

Roles % SE
1. Goal Setting

Develop a focussed set of annual school wide goals 825 | 9.57
Frame the school’s goals in terms of staff responsibilities for meeting them 90.7 | 9.74
Use needs assessment or other formal and informal methods to secure staff input

on goal development 76.7 | 8.12
Use data on student performance when developing the school’s academic goals | 62.0 | 9.25
Develop goals that are easily understood and used by teachers in the school 86.7 | 9.95

2. Communicating the Goal
Communicated the school’s mission effectively to members of the school

community 80.9 | 9.84
Discuss the school school’s academic goals with teachers at staff meetings 935 | 7.73
Refer to the school’s academic goals when making curricular decisions with

teachers 84.3 | 941

Ensure that the school’s academic goals are reflected in highly visible displays in
the school 79.6 | 9.48
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Refer to the school’s goals or mission in forums with students

82.0 | 9.44
3. Supervising and Evaluating Instruction
Ensure that the classroom priorities of the teachers are consistent with the goals
and direction of the school 87.6 | 9.94
Review student work products when evaluating classroom instruction 69.9 | 9.19
Conduct informal observations in classrooms on a regular basis 49.8 | 8.13
Point out specific strengths in teacher’s instructional practices in post-
observation feedback 61.8 | 8.14
Point out specific weaknesses in teacher instructional practices in post-
observation feedback 55.4 | 7.96

4. Coordinating School Curriculum
Make clear who is responsible for coordinating the curriculum across grade
levels 91.3 | 9.92
Draw upon the results of school-wide testing when making curricular decisions | 68.6 | 8.54
Monitor the classroom curriculum to see that it covers the school’s curriculum

objective 69.5 | 8.98
Assess the overlap between the school’s curricular objectives and the school’s
achievement tests 39.3 | 7.42
Participate actively in the review of curriculum materials 57.8 | 8.63
5. Monitoring Student Progress
Meet individually with teachers to discuss student progress 61.9 | 9.31
Discuss academic performance results with the faculty to identify curricular
strengths and weaknesses 774 | 9.36
Use tests and other performance measures to assess progress toward school goals | 69.2 | 9.36
Inform teachers of the school’s performance results in written form 63.5 | 9.38
Inform students of the school’s academic progress 88.6 | 10.03
6. Protecting Instructional Time
Limit interruptions of instructional time by public address announcements 60.7 | 9.20
Ensure that students are not called to the office during instructional time 63.4 | 9.19
Ensure that tardy and truant students suffer specific consequences for missing
instructional time 46.5 | 8.08
Encourage teachers to use instructional time for teaching and practising new
skills and concepts 86.0 | 9.70
Limit the intrusion of extra-and co-curricular activities on instructional time 89.6 | 9.81

7. Maintaining High Visibility
Take time to talk informally with students and teachers during recess and breaks | 79.1 | 9.89

Visit classrooms to discuss school issues with teachers and students 67.8 | 9.43
Attend/participate in extra-and co-curricular activities 96.7 | 8.63
Cover classes for teachers until a late or substitute teacher arrives 67.5 | 8.87
Tutor students or provide direct instruction to classes 68.1 | 9.40

8. Providing Teacher Incentives
Reinforce superior performance by teachers in staff meeting, newsletters, and /or
memos 72.3 | 9.29
Compliment teachers privately for their efforts or performance 80.3 | 9.84
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Acknowledge teachers’ exceptional performance by writing memos for their

personnel files 535 | 8.16
Reward special efforts by teachers with opportunities for professional

recognition 70.4 | 9.55
Create professional growth opportunities for teachers as a reward for special

contributions to the school 719 | 9.68

9. Providing Professional Development
Ensure that in-service activities attended by staff are consistent with the school’s

goals 77.8 | 9.51
Actively support the use in the classroom of skills acquired during in-service
training 80.2 | 9.77
Obtain the participation of the whole staff in important in-service activities 84.3 | 9.67
Lead or attend teacher in-service activities concerned with instruction 64.9 | 9.10
Set aside time at staff meetings for teachers to share ideas or information from

in-service activities 84.2 | 10.00

10. Providing Incentives for Learning
Recognize students who do superior work with formal rewards such as an

honour roll or mention in the principal’s newsletter 80.9 | 9.76
Use assemblies to honour students for academic accomplishments or for
behaviour or citizenship 96.9 | 9.69
Recognize superior student achievement or improvement by seeing in the office

the students with their work 68.8 | 9.40
Contact parents to communicate improved or exemplary student performance or

contributions 62.1 | 8.97
Support teacher actively in their recognition and/or reward of student
contributions to and accomplishments in class 81.2 | 9.73

Table 8.10 indicated that the principals varied in performing the 10 leadership roles, with some
leadership roles performed more frequently than the others. Table 8.11 shows the difference between
the mean index of any one leadership role and the mean indices of the remaining leadership roles; the
highest mean index indicates the most performed role. Table 8.11 is read from left to right. For
instance, the Leadership Role 1 (goal setting) is compared to the Leadership Role 2 (communicating
the goal), and shows that the Leadership Role 2 is performed more frequently than the Leadership
Role 1.
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Table 8. 11. Comparison of the Mean Scores of the Indices of Different Leadership Roles
Role 1 2 3 4 5 6 7 8 9 10

Mean 122 | 201 (070 |050 {083 |055 |115 |105 |140 |1.24
SE 023 |024 |025 |019 021 |0.15 |0.20 |0.22 |0.27 |0.22
122 | 023 {000 |-0.79 052 |0.72 | 039 |0.67 |0.07 |0.17 |-0.18 | -0.02
201 (024 | 079 |0.00 |131 |150 118 |145 |0.85 |0.96 |0.61 |0.77
.70 025 |-052|-131|000 |0.20 |-0.13|0.15 |-0.45]|-0.35|-0.70 | -0.54
.50 0.19 |-0.72 | -1.50 | -0.20 | 0.00 | -0.33 | -0.05 | -0.65 | -0.55 | -0.89 | -0.73
.83 021 |-039|-1.18|0.13 |0.33 | 0.00 |0.28 |-0.32|-0.22 | -0.57 | -0.41
.55 0.15 |-0.67 | -1.45 | -0.15 | 0.05 | -0.28 | 0.00 | -0.60 | -0.50 | -0.85 | -0.69
115 | 0.20 |-0.07 | -0.85 | 045 | 0.65 [ 0.32 |0.60 |0.00 |0.10 |-0.24 |-0.08
1.05 | 022 |-0.17|-096 |0.35 | 055 |0.22 | 050 |-0.10 | 0.00 |-0.35|-0.19
140 |0.27 |0.18 |-0.61|0.70 | 0.89 | 057 |0.85 |0.24 |035 |0.00 |0.16
10 | 124 | 022 |0.02 |-0.77|054 |0.73 |041 (069 |0.08 |0.19 |-0.16 | 0.00

Ol N|OoO|O| W N

1. Bold numbers indicate statistically significant difference at alpha<0.05.

2. 1 represents goal setting; 2 represents communicating the goal; 3 represents supervising and
evaluating instructions; 4 represents coordinating school curriculum; 5 represents monitoring
student progress; 6 protecting instructional time; 7 maintaining high visibility; 8 represents
providing teacher incentives; 9 represents providing professional development; and 10
represents providing incentives for learning.

Table 8.11 shows some unexpected differences between the frequencies with which the principals
reported performing the leadership roles. For instance, the mean index column shows that the
principals set school goals more frequently than they supervised instructions, coordinated school
curriculum, protected instructional time, maintained high visibility, provided teacher incentives, or
provided incentives for learning. Therefore, the role performance patterns in Table 8.11 indicate

areas where policy interventions may be needed.

Discussion

School principals practised all aspects of instructional leadership. However, the principals seemed to
be either confused with different aspects of instructional leadership roles or that they were not as
cognizant of the roles as they might be. For instance, the mean index of goal setting was greater than
the mean index of other leadership, as discussed above. This shows that the principals set goals more
frequently than performing any other leadership roles, differing from the usual trend of setting school
goals at the beginning of an academic year. Alternatively, the principals seemed to change school
plans more often than implementing them. The principals’ report of practising all the roles of
instructional leadership, but not in expected patterns, suggests the need for the Ministry of Education
to provide opportunities for the principals to enhance their instructional leadership knowledge and
skills. Such a need is quite pressing, bearing in mind claims that the success of instructional

leadership depends on the proficiency of the principals in its concept and associated implementation
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strategies (Hallinger & Heck, 1996, 1998; Maeyer, et al., 2007; Marks & Printy, 2003; Witziers, et
al., 2003). The list of Roles in Table 8.10 might prove to be a valuable resource in planning in-

service activities for principals designed to enhance their instructional leadership skills.

8.5 School Resources

School principals provided information about the state of their schools” human and material
resources. The following sections present the analyses of data on these resources. The association
between school resources and student learning was not statistically significant; therefore, only the
percentages of students enrolled in the schools where principals perceived that the lack of resources
hindered student learning is reported in the following sub-sections. Notwithstanding the lack of
association between the student learning and the resources, the percentages reveal the state of school

resources in the schools across Bhutan, as perceived by the principals.

8.5.1 Human Resources

School principals were asked to provide information about the extent to which the shortage of
gualified and experienced mathematics teachers hindered the schools’ capacity to provide instruction.
School principals also provided information about the hindrances to instruction caused by the
shortage of replacement teachers and support personnel. Table 8.12 shows the percentage of students
in schools where principals reported the hindrances caused to the instruction by the lack of human

resources.

Table 8. 12. Percentages of Students in Schools where Principals Reported that their Schools'
Capacity to Provide Instruction was Hindered to Some Extent or a Lot by the Shortage or Inadequacy
of Different Variables of Human Resources

Human Resource Shortage or Inadequacy Bhutan
% SE
Qualified mathematics teachers 51.4 8.25
Experienced mathematics teachers 58.2 8.01
Replacement teachers 64.2 9.00
Support personnel 38.7 7.89

As shown in Table 8.12, over 50% of students were in schools where principals perceived that the
lack of qualified teachers or experienced teachers or replacement teachers hindered their schools’
capacity to provide quality instruction. On the other hand, fewer than two-fifths of the students were
in schools where principals reported that their schools’ capacity to provide effective instruction was

hindered by the lack of support personnel. Overall, Table 8.12 shows that schools have difficulty in
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accessing these resources, and by implication, different schools may have different levels of

difficulty, which further suggests inequitable distribution of the resources.

Figure 8.8 shows the relationship between human resource constraints and students’ mean
Mathematics test scores. Except for experienced mathematics teachers and replacement teachers,
students of the schools where principals reported that the schools’ capacity to provide effective
instruction was hindered by lack of qualified mathematics teachers and support personnel performed

better than other students.
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Figure 8. 8. Human Resources by Students' Mean Mathematics Test Scores

As shown in Figure 8.8, except for experienced mathematics teachers and replacement teachers,
students of the schools where principals reported that the schools’ capacity to provide effective
instruction was hindered by lack of qualified mathematics teachers and support personnel performed

better than other students.

Discussion
The majority of principals perceived that the problem posed by the lack of adequate human resources

was serious. More than half the principals reported the shortage or inadequacy of qualified
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mathematics teachers, experienced mathematics teachers, and replacement teachers as hindering
schools’ capacity to provide effective instruction. However, the relationship between hindrances
caused by the shortage or inadequacy of human resources and students’ mean Mathematics test
scores did not show a clear pattern in support of this statement, suggesting a gap between the
principals’ perceptions and practical advantages or disadvantages of the resources to student
achievement that needs further study. Where principals’ perceptions of the challenges presented by
the shortage of human resources related to student outcomes suggests a need for more qualified and
experienced teachers because “the quality of an education system cannot exceed the quality of its
teachers” (Barber & Mourshed, 2007, p. 16). Further, as asserted by Scheerens, Glass, and Thomas
(2003) that school resources are malleable, the Ministry of Education could provide more
opportunities for its current teachers to upgrade their subject knowledge and pedagogical skills, and

set higher standards for recruiting prospective teachers.

8.5.2 Material Resources

School principals were asked to provide information about the extent to which the shortage of
instructional materials, computer software, calculators, library books, audio-visual resources, and
laboratory equipment hindered the schools’ capacity to provide effective instruction. Table 8.13
shows the percentages of students in schools where principals reported hindrances caused to the

instruction by the lack of material resources.

Table 8. 13. Percentages of Students in Schools where Principals Reported that their Schools'
Capacity to Provide Instruction was Hindered to Some Extent or a Lot by the Shortage or Inadequacy
of the Variables of Material Resources

Material Resource Shortage or Inadequacy Bhutan

% SE
Instructional materials 59.0 7.71
Computers for instruction 64.2 8.13
Computer software for instruction 66.5 9.00
Calculators for instruction 49.2 7.80
Library materials 48.1 7.65
Audio-visual resources 65.8 9.06
Science laboratory equipment and materials 58.3 8.75

As shown in Table 8.13, more than one-half of the students were in schools where principals reported
that the shortage or inadequacy of instructional materials, computer software for instruction, audio-

visual resources, computers for instruction, and laboratory equipment and materials hindered the
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schools’ capacity to provide quality classroom instruction. Percentages in all seven categories are

very high.

Figure 8.9 shows the relationship between material resources and students’ mean mathematics test
scores. Similar to human resources, there is no discernible pattern in the relationship, indicating a gap

between the principals’ perspectives and student achievement.
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Figure 8. 9. Material Resources and Students' Mean Mathematics Test Scores

Discussion

Similar to human resources, about one-half of the principals reported that a shortage or inadequacy of
material resources hindered schools’ capacity to provide effective instructions. This finding shows
that the schools were either under-resourced or that they were not adept at optimising the use of their
resources. As emphasised in the literature on school resources, it is often the problem of not using the
resources effectively rather than the problem of not having the resources (Greenwald, et al., 1996;
Hanushek, 1997; Hedges, et al., 1994; Marzano, 2001; Scheerens, 2000; Wayne & Youngs, 2003;
Wenglinsky, 2002). Further studies should be conducted into the schools’ use of their resources, as

well as programmes to enhance their provision.
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8.6 Summary and Implications for Policy

The chapter presented several key school characteristics that were associated with student learning.
School climate, school policies and practices, school leadership, and school resources were shown as
correlates of student learning. Overall, the results from the analyses suggested that it is possible for
Bhutan to improve its school education system by formulating relevant policies, with the aim of
nurturing school characteristics that are conducive to improved student learning. This view is

elaborated in the following paragraphs.

School climate consists of a multi-dimensional construct, with the dimensions being student-related
factors, teacher-related factors, teacher consensus, and teacher morale. On the student-related factors,
student absenteeism, and students skipping classes were reported by principals as the most frequent
hindrances to student learning. The findings indicate the need for policy directives aimed at reducing
student absenteeism, and student truancy. On the teacher-related factors, teachers not meeting
individual students’ needs, teachers’ low expectations of students, and teacher absenteeism were
reported by principals as the most frequent hindrances to student learning. In addition, staff resisting
change, poor student-teacher relations, and students not being encouraged to achieve their full

potential were reported as less frequent, but still noteworthy, hindrances to student learning.

The teacher-related factors, as a dimension of school climate, showed that teachers needed to
cultivate greater consensus and nurture positive morale. School principals reported that
approximately half of their mathematics teachers disagreed on teaching practices, teaching goals, and
work expectations and attitudes. This finding shows a need for the school principals to facilitate
frequent professional collaborations among teachers, with the aim of fostering consensus among
them; especially, on the matters related to teaching and learning. On teacher morale, all the principals
reported that their teachers took pride in their schools and that their teachers valued academic
achievement. However, the majority of principals reported that their teachers were not enthusiastic
about their work and that their teachers had low morale. This finding signals an urgent need for a
policy intervention aimed at motivating teachers and boosting their morale as well as further studies

into why teachers have low morale.

School policies and practices comprised school admission policies, assessment policies and practices,
assessment and accountability, ability grouping within school, parental engagement in school, and
school autonomy. First, the analysis of data on the school admittance policies showed that the
majority of principals considered students’ residence and directives from the Ministry of Education

as priorities for admitting students to their schools. These were followed by other students’ academic
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records and recommendations of feeder schools. The fact that the principals differed in using school
admission policies underlines the lack of standard school admission policies across the schools in

Bhutan, indicating a need for standardisation of school admission policies.

Assessment policies and practices, as a component of school policies and practices, showed that
schools differed in the types of assessments they practised and the frequencies with which they
practised the assessments. Students in schools where principals reported using assessments for three
times or more in a school year performed better than students in schools where principals reported
using assessments twice or less in the school year. The findings indicate that while schools used a
range of assessments to evaluate different aspects of student learning, the frequency of assessments
needs to be monitored. Schools should develop assessment policy guidelines to monitor the type and
the frequency of assessments practised by their teachers so that the practices result in improved

student learning.

Assessment and accountability, as a component of school policies and practices, revealed that
assessment was a popular means of delivering accountability among schools. The majority of school
principals reported using assessments for the following purposes: to make decisions about students’
retention or promotion, inform parents about their child’s progress, monitor schools’ progress, make
judgements about teachers’ effectiveness, improve instruction and curriculum, compare schools or
schools with national performance, and group students for instructional purposes. In addition, the
analysis of data on assessments and accountability showed that students in schools where principals
reported using assessments to establish accountability, on average, performed better on the
Mathematics test than students in schools where principals reported not using data to establish
accountability. These findings indicate that schools should be provided with policy guidelines on the

use of assessments as tools of school accountability.

Ability grouping within schools, as a component of school policies and practices, showed that it was
not well established in schools. Almost one-half of the students were in schools where principals
reported that they did not practise it. Although ability grouping did not lead to a significant difference
in student performance, its use as one of a range of student-oriented teaching strategies are perhaps

worth pursuing in schools.

Parental engagement, as a component of school policies and practices, needs to be promoted in
schools. The majority of principals reported expecting parents to attend special events, serve on
school committees, volunteer for school projects, raise funds for the schools, and help children to

complete homework. Students in schools where principals reported such expectations, on average,
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performed better on the Mathematics test than students in schools where principals did not expect
parents to involve themselves in the school activities. These findings suggest a need for policy

guidelines for engaging parents in school activities.

School autonomy, as a component of school policies and practices, showed that schools needed
succinct guidelines on their areas of autonomy. The majority of principals reported having autonomy
in formulating their school budget, deciding on budget allocation within their school, school
disciplinary policies, and approving students for admittance to school. On the other hand, more than
one-half of the principals reported a lack of autonomy in choosing textbooks for use in their schools,
with about two-fifths of the principals considering it as not their responsibility. The school
management board also played a significant role in establishing school disciplinary policies,
approving students for admittance to school, and deciding on budget allocation within school. The
findings indicate the lack of uniformity in the extent to which schools perceived autonomy as defined
by the factors mentioned earlier. In addition, school principals reported that external examination
boards, teacher groups, and student groups made decisions on the types of assessments practised in
their schools. All principals reported that decision on staffing or teacher deployment was made by
either the Dzongkhag education officers or by the Ministry of Education. Similarly, four-fifths of the
principals reported that decisions on school budgeting were made by either the Dzongkhag or the
Ministry of Education. The findings indicate little autonomy for schools in making decisions on
staffing and budgeting, and this may require a policy change.

School leadership comprised ten dimensions as detailed in Table 8.10. Overall, the majority of
principals reported practising all the ten aspects of the instructional leadership. The frequencies with
which the principals performed the ten aspects of the instructional leadership were similar, though
the frequencies were not as expected. For instance, principals reported setting goals more often than
performing other leadership roles, though the goals were usually set once at the beginning of the
school year. The findings suggest that the principals either performed the leadership aspects
randomly throughout the school year or they were not well-acquainted with the instructional

leadership model, suggesting another potential area for change.

School resources included human and material resources. On the human resource aspect of the
schools, the majority of the principals reported that the shortage or inadequacy of qualified
mathematics teachers, experienced mathematics teachers, and replacement teachers hindered schools’
capacity to provide proper instruction. On material resources, the majority of the principals reported

that the shortage or inadequacy of instructional materials, computers for instruction, computer
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software for instruction, calculators for instruction, library materials, audio-visual resources, and
science laboratory equipment and materials hindered schools’ capacity to provide effective
instruction. These findings suggest that the Ministry of Education conduct further studies into school
resources with the aim of formulating policy guidelines on procurement and enlarged distribution of

resources to schools in terms of quantity, quality, and time.

8.7 Chapter Conclusions

This chapter identified a range of school characteristics that have potential to improve the Bhutanese
school education system. The analyses in the chapter showed that there is scope for the Bhutanese
education system to develop a positive school climate, standardise school policies and practices,
enhance the calibre of school leadership, and improve efficiency in procurement and use of school
resources. Further, drawing on the empirical evidence accrued from the analyses in this chapter,
several major policy implications were suggested. These signal important areas where policy makers
and other relevant stakeholders may consider enacting policies and introduce educational

interventions to improve the Bhutanese education system.
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Chapter 9

ANALYSES OF THE FOCUS GROUP INTERVIEW

9.1 Introduction
The purposes of this chapter are to report the analyses of data from the focus group interview and to
identify emerging themes on the context-level educational effectiveness factors of the proposed

national educational assessment model.

The purposes, the method, the participants, and the focus group size were fully documented in
Chapter 4. They are also briefly recalled in this chapter for clarity. The chapter then presents the
results of the critical analyses of the responses to the focus group interview questions. The questions
and answers are grouped under each of the three context-level factors, analysed individually for
emerging themes, and discussed. The chapter then presents a section each for policy implications and

conclusions.

9.2 Stage for the Focus Group Interview

The participants for the focus group interview reported to the pre-arranged venue where the
researcher and moderator greeted them. As the participants were familiar with each other, the
moderator introduced the themes of the focus group interview. The introduction included the purpose
of the focus group interview presented in Chapter 4. Briefly recalled, the purpose of the focus group
interview was to explore the perspectives of the participants about the following three context-level
educational effectiveness factors of the proposed national educational assessment model: external
achievement stimuli (CoL 2); national education policies on effective learning environments (CoL
1); and mechanisms for evaluating national education policies (CoL 3). The introduction was
followed by a few pleasantries between the participants and the moderator to relax the former for the
focus group interview questions. The participants were then familiarised with some ground rules to

ensure a collegial environment during the interview.

9.3 Critical Analyses of the Focus Group Interview Questions
The focus group interview questions and answers are analysed and the results are presented as sub-
sections of the individual context-level educational effectiveness factors of the proposed national

educational assessment model.
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9.3.1 National Education Policy Perspectives on External Achievement Stimuli

The focus of this section was to collect national educational policy perspectives from policymakers at
the Ministry of Education on the following external educational achievement stimuli: parental
involvement; choice of schools; school privatisation; school autonomy; school accountability; and

output financing.

An emerging theme in this section was that the policymakers were aware of the external educational
achievement factors and were in favour of having the factors applied in Bhutanese schools. However,
the policymakers identified challenges in capitalising on the factors because of various obstacles,

albeit perceived, specific to Bhutan.

9.3.1.1 How important is it for parents to know about the performance of schools in which
they plan to enrol their children?
Overall, the focus group perceived that the parental involvement in children’s education was
minimal, and that the parents viewed the children’s education as the responsibility of schools. The
group’s view was evident in the following comment (Member B), “Parents feel that once their
children are in schools, it is the responsibility of the schools to take care of their children”. Further,
the group (prompted by Member B) stated, “Parents should play a role of equal partner to teachers or
anyone involved in their children’s education”. The focus group emphasized the need for policy

interventions aimed at increasing parental involvement in children’s education.

There should be a model shift in the way parents are involved in our schools. Parents should
be involved more in their children’s physical, moral, and academic developments than their
current way of being involving only in procuring children’s stationery and participating in

school management board meetings and other non-academic activities. (Member B)

The focus group (Member A) recognized the importance for parents to be aware of the performance
of the schools their children were going to attend as evident in one statement, “Very important and
there is no doubt about it”. However, the group, revealed the challenges in making information about
the performance of the schools accessible and comprehensible to the parents. As noted by one group

member:

We have not reached that situation where parents can assess how schools are performing.
Some schools provide information through school calendars and school magazines, which is
neither sufficient nor comprehensive for judging the school performance. (Member A)
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Discussion

In line with the literature (Fan & Chen, 2001; Hoover-Dempsey, et al., 2001; Hoover-Dempsey &
Sandler, 1995, 1997; Jeynes, 2007; Ritblatt, et al., 2002; Yan & Lin, 2005), the focus group
highlighted the need for schools to connect with parents by sharing information about their children’s
performance and by involving them in school activities. Such a relationship between parents and
schools has the potential for the latter to get greater support from the former in areas related to

student learning.

9.3.1.2 What are the likely sources of information available to parents to learn about
prospective schools for their children?

The focus group pointed out a range of sources as stated in the statement below:

The likely sources of information are school magazines, school brochures, school calendars,
school performance reports, and examination topper list. The Ministry is also in the process
of finalizing management of information systems that will provide comparative information

on school performance. Other sources of information are newspapers.
(Focus Group)

Despite a range of potential sources of information available for the parents, the focus group was
sceptical about the parents’ ability to use them for evaluating the quality of their children’s
prospective schools. A statement from the focus group (Member A) indicates this, “All parents

cannot read the information provided by schools because most of them are illiterate”.

Discussion

With school magazines, brochures, calendars, student performance reports, and media referred to as
popular sources of information for parents about their children’s schools, the group perceived that the
majority of parents may not be able to absorb this information because of Bhutan’s low national
literacy rate. The inability of most parents to use available print materials limits communication
between parents and schools to oral communication. As reported in Ritblatt, et al. (2002), the lack of
proper communication seems to be a key barrier to parental involvement in the activities of
Bhutanese schools. The reliance on oral communication also raises doubts about the parents’ ability
to assist their children with homework and other academic activities, which is a challenge being
faced by parents with a low SES and less formal education (Epstein, 1995; Epstein & Sanders, 2006).
However, because the parental involvement in school activities or children’s learning spans beyond
academic activities in the forms of parenting, volunteering, decision making, and collaboration with
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communities (Epstein & Sanders, 2006), alternative school outreach programmes should be able to

involve parents in school activities.

9.3.1.3 How would the publicity of students’ achievement results, post-school enrolments in
colleges, and receipt of scholarships affect school performance?
As expected, the focus group had positive views about the ways of recognizing students’ academic

achievement. The following comment highlights this view:

“| think for class 12, scholarships make students work hard. In fact, a scholarship is one of
the main incentives for students to work hard.... Scholarships foster competition among
schools and students. This may make schools and students work hard. At times schools,
especially private schools, tend to be judged based on the number of students who qualify for

further education in colleges”. (Member C)

However, the focus group was mindful of the adverse effects of an excessive emphasis placed on
student achievement,“... too much focus on students’ performance in examination often results in

neglecting other aspects of wholesome education or holistic education”.

The focus group also indicated a change in the future capacity of the Ministry of Education on the

matters related to the question. A comment from the group indicates this:

“Individual schools usually keep a record of the number of students who qualified for further
studies in colleges. Such a record is not available at the national level. Education
Management and Information System (EMIS), once completed, will provide information
about students’ post-school education and their previous schools”. (Member B)

Discussion

The group perceived that the publicizing of student achievement results, post-school enrolments in
colleges, and receipt of scholarships would make students work harder as they compete for
scholarships. The group believed that hard work by students would result in improved student
performance. However, the group was aware of the negative aspects of school accountability when it
is driven by school league tables, as reported in Goldstein and Leckie (2008).

9.3.14 What are some of the potential benefits of allowing students and parents to select
schools?
The group perceived parents’ satisfaction and easing parents’ socio-economic concerns as a couple of

benefits from allowing students and parents to select schools:



ANALYSES OF THE FOCUS GROUP INTERVIEW 281

“The potential benefits will be making the parents satisfied with why they want to send their
children to a particular school. Behind the satisfaction, there must be a variety of reasons,
such as social and economic ones. Therefore, allowing students and parents to select schools

will solve parents’ socio-economic problems”. (Member A)
This view is further supported by another member:

In the past, many students from Thimphu used to seek admission in Zemgang High School,
although the school was located in a socially backward part of the country. The reason for
such interest in Zemgang High School was that the parents of those students hoped to solve

some of the urban-related problems picked up by their children”. (Member C))

Parents’ desire to get their children admitted in schools closer to their residence also featured as a
benefit, as implied by the comment (Member B), “Parents tend to opt for schools near to where they

live. Therefore, parents often do not think about how schools are performing”.

Notwithstanding the perceived benefits from parents being able to choose schools for their children,
the group (Member A) raised some negative or troublesome consequences of allowing parents to
choose schools, “Giving choice to parents will result in concentrating students in high performing

schools and fewer enrolments in low performing schools”.

In addition, the parents in Bhutan had little control over which school their children might attend as
indicated by the group’s comment (Member B), “There is an assumption that parents have a choice
of schools, but it is not like that. It is largely related to what District Education Officers plan and
decide”. Further, the group commented, “...as it is the government who provides educational goods
and services, parents have to comply with educational goods and services provided by the

government, including which school their children should enrol”.

Discussion

As reported in Waslander, Pater and Weide (2010), parents’ satisfaction and reduced socio-economic
concerns were the two benefits that the group felt would ensue from allowing parents to choose
schools for their children. While the former is self-explanatory, the latter is related to students’
transition and school choice (Gibbons, et al., 2008; Schiller, 1999). However, the group mentioned
that allowing parents to choose schools for their children would result in high-performing schools
having more students than the low-performing schools, a perspective similar to the findings reported
in the literature (Gibbons, et al., 2008; Gibbons & Telhaj, 2007; Hanushek, Kain, & Rivkin, 2004).
Notwithstanding the merits and demerits of parents being able to choose schools for their children,

the group stated that since schools were funded by the Royal Government of Bhutan, it is the
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prerogative of the government to allocate schools for students if it wishes, avoiding the possibility of

school choice in Bhutan.

9.3.1.5 How important is it for schools to have freedom in procuring teaching and learning
resources?

In principle, the focus group recognised the benefits of granting autonomy to schools in procuring

teaching and learning materials as evident in the comment (Member B), “It is very important,

especially for result-oriented management or outcome-based financing model. If schools were made

totally responsible for holistic development of students, it is very important and critical that schools

have autonomy in procuring teaching and learning resources”.

However, what was considered potentially helpful for the schools in principle was not applied in the
schools. A comment from the group confirms this (Member B), “...due to some constraints, such as
inadequate staff for, and right expertise in, dealing with procurement matters, the Ministry of

Education has decided not to grant such autonomy to schools”.

Discussion

Granting autonomy to schools in procuring teaching and learning materials was perceived to benefit
the schools, but the schools were not granted such autonomy because of the perception that schools
were not ready. Given that the focus group felt that granting autonomy to schools in procuring
teaching and learning materials would be beneficial, which is also in line with the literature (Fuchs &
Wobmann, 2007; Maslowski, et al., 2007; OECD, 2010; West, et al., 2010; Wobmann, 2007), studies

ought to be initiated to evaluate the feasibility of granting such autonomy to schools.

9.3.1.6 How important is it for schools to have freedom in selecting, appointing, and
terminating teachers and staff?

The focus group recognised the importance of autonomy to schools for selecting, appointing, and

terminating teachers and staff in its statement (Member A), “It is one of the highest degrees of

autonomy. If it is doable, it is good and very important, but is it very practical now?” Alternatively,

“These [freedoms indicating school autonomy] are possible in Bhutanese schools if all schools have

minimum facilities already in place so that they have a level-playing field”.

The focus group also raised some additional benefits from granting autonomy to schools. The group
pointed out that school autonomy would make teachers feel closer and directly accountable to their
schools, and that school autonomy would take care of the teacher deployment responsibility of the
Ministry of Education.
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“If we look at it positively, one of the major headaches that the Ministry has is the
deployment of teachers. Every year we get hundreds of requests for teachers. These teachers,
as they work for the Ministry, feel more accountable to the Ministry than to their schools. If
the schools select, deploy, and terminate teachers, they will feel accountable to schools”.

(Member B)

However, the group was quick to point out that school autonomy would lead to social inequalities by

way of creating a rural-urban divide among students:

“...in a situation where we have limited resources to offer teachers and the fact that the
teacher salary is uniform across schools, it may be difficult to justify this kind of school
autonomy... this kind of autonomy will broaden the rural-urban divide. With government
policy interventions, such a rural-urban divide can be avoided and a uniform socio-economic
growth can be achieved by allowing parents with equal access to uniform educational

facilities across the country”. (Member B)

Discussion

Empowering schools to recruit and terminate teachers and other school staff would make the teachers
and the staff more accountable to schools and free the Ministry of Education from the responsibility
of teacher recruitment and deployment. However, these benefits were obscured by the prospect of
fostering inequalities between urban and rural schools because only a few good teachers would prefer
to work in rural schools, resulting in differentiated learning opportunities in the two sectors. As
suggested by Grauwe (2005), policymakers may grant autonomy to schools in conjunction with
supportive strategies to develop the capacities of principals, teachers, and communities with a clear
focus on autonomy as a tool for improving school performance and establishing equity in the school
education system.

9.3.1.7 How important is it for schools to be able to use their budgets according to their needs
and priorities?
The focus group indicated that it was up to schools to use their budgets in accordance with their

plans:

“It is very important. Schools should use their budgets where most needed and give the best
results. Schools have to find out the factors related to the desired results and the budget
should be used in developing these factors. It is up to the schools to take decisions on how
they use their budgets”. (Member A)
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Discussion

The group underlined the importance of schools being able to use their budget where it is most
needed, noting that it was up to the schools to decide how to use their budget. However, an
examination of a school budget plan reveals that schools have little discretionary power in using their
prescribed budget because of its strict bureaucratic clearance compliance and mandatory audit
trailing requirements. Such elements in a budget have been known to obstruct schools in carrying out
educational innovations to improve student achievement, especially improving the performance of
the at-risk students (Timar & Roza, 2010).

9.3.1.8 If you had the authority to relate school performance to school funding, what would
be your primary recommendation?
The possibility for financing Bhutanese schools based on their performance is unlikely for a number

of reasons:

“I think we should have the balance of head and heart. The heart may say this is good and go
ahead, but is this practicable in the present situation? We need to be rational. | would not
really have a lopsided recommendation that relating school performance to school financing
is good”. (Member A)

A reason for the performance-based financing being lopsided was the lack of comprehensive and
reliable assessment practices that take into account students’ socio-economic backgrounds, school

resources, schools’ locale, and students’ holistic development:

“Schools differ in terms of infrastructural facilities, teaching and learning resources, and
communities from where students come. Most of the parents in urban schools are literate,
while most of the parents in rural places are illiterate. Examinations might not actually tell
you what the status of education or the quality of education is in schools, thereby [limiting

the whole range of] the school performance”. ( Member A)

The group also feared the prospect of malpractices by schools to raise their performance to secure
financial rewards (Member B), “We do not want teachers conducting examinations with answers
written on the board. If school finance is linked to school performance and teachers conduct

examinations, it is obvious that such negative behaviours are bound to happen”.

However, output-based financing, is largely viewed as more efficient than input-based financing; and

consequently, the focus group outlined their preference for the former.
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“We want to finance schools based on their achievement targets, rather than basing the
finance on the resources related to inputs only. Targets would be based on students’ all round
development and their post-school achievements. We are planning to develop outcome-based

financing in the near future”. (Member B)

Discussion

The group did not favour the idea of performance-based funding because the Bhutanese education
system did not have the capability to develop a comprehensive list of school performance indicators
other than the examination-oriented ones. This statement is difficult to interpret, but it reveals a gap
between the school fiscal policies and school performances. In addition, the statement seems to
overlook some of the well-established aspects of performance-based funding in the Bhutanese
education system such as career ladder, meritorious promotion, master teacher, and in-service
training (Foster & Marquart, 1984). The gap, if it existed, would mean that the preceding aspects of
performance-based funding are followed as routines (e.g., promoting teachers based on some kind of
periodic schedule) in Bhutanese schools rather than as tools for improving student outcomes (Foster
& Marquart, 1984). Because there was a desire for performance-based funding of the schools, the
Ministry of Education may care to explore suitable models for instituting performance-based

funding.

9.3.2 National Education Policy on Enabling Learning Environments

This section explores the national education policy perspectives on enabling learning environments
in schools. An emerging theme in the section is that the attributes of enabling learning environments
are viewed largely as being related to physical infrastructures (e.g., electricity, water supply) of
schools. A few intangible attributes (e.g., school leadership) also figured on the focus group’s list of

the attributes of enabling learning environments in schools.

9.3.2.1 Thinking about some attributes of an effective learning environment for schools, how
many such factors can you promptly list?

The focus group raised the following as the attributes of effective learning environments: teaching

and learning materials; career counselling; electricity; road access; the Internet; water supply; library

books; teacher-pupil ratio; classroom size; school leadership; and health facilities.

9.3.2.2 How do the elements (listed in the previous question) contribute to building an
education friendly atmosphere in schools?
The group stated that the elements would foster a child-friendly school environment and child-

centred teaching and learning activities in schools (Member B). “We would want the classroom
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climate to be conducive, encouraging enquiry, not rote learning. Children should be encouraged to
stand up and ask questions when they have doubts, rather than holding back. Education should be

child-centred”.

9.3.2.3 How would you relate the elements of an education-friendly atmosphere to student
performance?
The group perceived a positive relationship between the elements of an education friendly

atmosphere and student performance.

“If you have got a classroom where we have good student and teacher interactions, minimum
class size, motivated teachers with good content knowledge and pedagogical skills, good
leadership, a school with such classrooms will be a very happy place to be for children. The
children in such a school will learn with enjoyment which will have a positive and direct

impact on their learning, and hence their school performance.” (Member B)

The group also raised the importance of career counselling services in schools (Member B), “Career
counselling or school-life linkages play a very important role. If a child is educated at the right age
on what their aptitudes, goals, interests, and efforts are, school can become more meaningful to the

child’s future employment”.

Discussion

As expected, physical infrastructural resources are viewed as important for developing enabling
learning environments in schools. However, equally important, if not more, are some intangible
constructs such as school climate and student engagement. The focus group overlooked the
intangible constructs in its list of the attributes of enabling learning environments in schools. This
finding indicates that the Ministry of Education might not have a comprehensive policy on the
attributes of enabling learning environments in schools, but should develop such a policy.

The focus group’s perspective of the relation between an enabling learning environment and student
achievement suggests that adequate physical infrastructural resources will develop enabling learning
environments in schools and eventually result in child-centred education. This finding suggests that
physical infrastructural resources and other intangible attributes of enabling learning environments
are compensatory; therefore, focussing on the former compensates for the latter. However, the
literature shows that physical infrastructural resources and other intangible attributes of enabling
learning environments are not always compensatory, but are rather disjunctive, indicating the need
for national educational policies to have equal emphasis on physical infrastructural resources and

other intangible attributes of enabling learning environments (Barber & Mourshed, 2007; Hanushek,
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1997; Hoy & Hannum, 1997; OECD, 2004a; Wilson, 2004). This factor should be reflected in the

development of policy suggested in the previous paragraph.

9.3.3 Mechanisms for Evaluating National Education Policies

This section explores the views of the focus group about the practices of evaluating national
education policies. An emerging theme in this section is that the standard practices of policy
formulation seemed to have been followed in developing national education policies, but the policies

were not then evaluated.

9.3.3.1 Based on your experience, what are the steps you usually follow in formulating
policies on educational programmes?
Most of the standard steps involved in formulating policies were inherent in the group members’

experience with policy formulations:

“...identification of issues or problems is very important. ...next is getting budgets for solving
the problem. ...getting to solve the problem and involving stakeholders from various agencies
are other steps. ...we invite people from various departments to identify issues or problems
related to their goals and needs and relate their problems to policy guidelines and then frame

programmes for them”. (Member A)

9.3.3.2 How many times were you involved in evaluating national education policies?

Few group members had experience with evaluating educational policies (Member B), “I do not
remember being involved in evaluating education policies”. On the other hand, the group contested
the validity of the evaluation if policy developers were involved in evaluating their own policies
(Member B), “...being policy developers, how relevant it is for us to evaluate our own policies is

another issue”.

Discussion

The experience and the mentioning of the sequential steps of standard mechanisms of policy
formulation (Bridgman & Davis, 2007) is indicative of the mechanisms being followed in developing
national education policies in Bhutan. However, the lack of experience of the focus group in
evaluating national education policies indicates that the policies, once developed and implemented,
are not evaluated. As stated by Bridgman and Davis (2007), not evaluating the policies would result
in the lack of knowledge about: how the policies have achieved their objectives; who to hold
accountable for the implementation of the policies; and the directions and clues for future policy
making. These implications are serious because they suggest the lack of policy analyses and the loss
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of opportunities for policy learning, which need to be addressed in formulating national education

policies and their later development(Parsons, 1995).

9.3.4 Miscellaneous: Further Perspectives

This section presents the focus group’s perspectives that were not referred to in the earlier questions,
but elicited through the question, “Is there anything further you would like to say on external stimuli
for student achievement?” Three points were mentioned by the group: a need for enabling conditions
for applying the law of supply and demand between the colleges of teacher education and the
Ministry of Education; a need for the monitoring agency to be autonomous from the organizations it

monitors; and the relationship between student graduates and labour markets.

First, the group pointed out the need for enabling conditions to apply the law of supply and demand

to deliver accountability to the colleges of teacher education:

“The role of the Ministry of Education being responsible for the colleges of education and
responsible for recruiting and deploying graduate teachers makes the law of supply and
demand difficult to apply. The Ministry of Education has to take in all graduate teachers

from the colleges of education”. (Member B)

The focus group indicated a change in the way the Ministry of Education will recruit teacher

graduates from the colleges of teacher education:

“Now we are trying to say that we change the role of the Ministry of Education. We are the
client and we will demand the type of services we want, the quality of teachers we want, and
the quantity of teachers we want from the colleges of education. If we do not get what we
want, then we can move to another vendor, in Bhutan or outside Bhutan. So we need to

change that role and it is very important”. (Member B)

Second, the group raised the need for the monitoring organization to be autonomous from the

organizations it monitors.

“If we look at the Department of School Education, it is the primary department for
transaction of educational activities. Its activities are monitored by Education Monitoring
and Support Service Division of the Department of Education. In the functioning of good
governance, we cannot have doing and monitoring by the same agency.... Now, we are
saying that everybody should play the right role, so the monitoring agency should be
independent from the organizations it monitors”. (Member B)
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Third, the group perceived a mismatch between the labour market and the school curriculum, as
underlined by the comment (Member B), “Students coming out of schools and institutions find

themselves very little equipped for the labour market”.

Discussion

These three points indicate the challenges that the Ministry of Education has been facing. The first
point indicates that the teacher graduates from the colleges of teacher education were guaranteed
employment by the Ministry, and this guarantee was viewed as compromising the quality of teachers.
In addition, the practice was also seen as protecting the colleges of teacher education from the
consequences related to any lack of preparedness of their students for the teaching profession. As a
result, the Ministry of Education seems to use market mechanisms to exert pressure on the colleges

of education to produce quality teachers.

The second point indicates the challenges being faced by the monitoring agency in delivering
accountability because of its responsibility to the agents it monitors. This is a serious issue because it
risks biased results from the monitoring activities. There is a possibility for the monitoring agency to
be interfered with by the agents it monitors. However, it seems that the Ministry of Education is

aware of the issue and that proper steps are being taken to address the issue.

The third point indicates a gap between the school curriculum and the knowledge and skills required
in the labour market. A further study should be initiated into the issue: perhaps a tracer study similar
to that of Hanushek and Wobmann (2006) might be conducted.

9.4 Summary and Implications for Policy
A broad range of policy implications can be drawn from the focus group interview findings.

The group recognised the importance of disseminating adequate and proper information to parents
about prospective schools for their children. However, the value of such information was perceived
to be contentious because of Bhutan’s low literacy rate. A policy implication from this might be to
explore alternative ways of disseminating information. This might include the Ministry’s Educational
Monitoring and Information System and the use of the National Language as the medium, coupled
with the range of conventional information sources for parents to know about prospective schools for

their children.

Focus group data revealed the significance of publishing student achievement results, post-student
enrolments in colleges, and receipt of student scholarships. The analyses also revealed that

programme officers were aware of possible adverse effects of student achievement-oriented
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publicity. This finding suggests that relevant policies might well be formulated on student

achievement-oriented publicity that encourages student learning and discourages adaptive

malpractices in schools.

The group foresaw some benefits from allowing parents to choose schools for their children. Parents’
satisfaction and easing parents’ socio-economic concerns emerged as two major advantages that may
arise from allowing parents to select schools for their children. On the other hand, the availability of
options for parents to select schools for their children was contested given its potential to heighten
the present rural-urban enrolment imbalance, with the parents preferring to admit their children to
urban schools where teachers are better resourced than those in rural schools. However, parents have
little freedom to exercise preferences for schools for their children because the Royal Government of
Bhutan allocates places. These findings suggest that the benefits of allowing parents to choose
schools for their children be viewed from the accountability aspects and that mechanisms to prevent a

rural-urban enrolment divide be explored through relevant studies.

The group recognised the importance of granting autonomy to schools for procuring teaching and
learning materials. Contrary to its perceived importance, the schools still lacked this autonomy. A
policy implication from the finding is that studies ought to be initiated to explore a range of workable
options for granting autonomy to schools for procuring teaching and learning resources. The group
was aware of the benefits of granting autonomy to the schools for recruiting and terminating teachers
and other staff. However, schools were not granted such autonomy. This finding suggests that studies
be carried out to investigate strategies or processes whereby schools might realistically recruit
teachers, with the aim of providing greater responsibility to schools in developing and managing

school human resources.

Currently Bhutanese principals have complete autonomy in the disposal of their allocated budget. A
policy implication from the finding is that policy guidelines be developed for training school

personnel in budgeting and financial management.

The future implementation of output-based financing in Bhutanese schools is unlikely, as the group
currently viewed it as a dubious challenge rather than as a means of improving school accountability,
suggesting the need for a feasibility study on the prospect of introducing output-based financing in
Bhutanese schools. In other words, there is a need to investigate the negative and positive effects of

output-based financing and prevailing attitudes towards it.

The group was aware of the complementary relationship between an effective learning environment

and student learning. Further, the group endorsed the importance of ensuring that the elements of
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positive learning environments existed in schools. This finding suggests that proper monitoring and

assessment tools be developed to monitor and evaluate the health of the school environment.

Individuals in the group had considerable experience in formulating policies. However, the group had
little experience in evaluating them. An implication from this finding is that a mechanism be
developed that extends policy formulation to policy evaluation, and include consideration of

appropriate structures and processes for this.

The last section showed that the group was not happy with the lack of enabling conditions for supply
and demand to regulate colleges of teacher education, and the lack of autonomy of the monitoring
agent from the circumstances monitored. Some implications from this finding are that studies be
conducted into teacher recruitment and the relationship between monitoring and monitored

organisations.

9.5 Chapter Conclusion

This chapter presented the perspectives of the key policy makers in the Bhutanese education system
on external achievement stimuli, effective learning environments, and evaluation of national
education policies. With respect to external achievement stimuli, responses to the questions revealed
that the policy makers endorsed the importance of recognising student achievement through publicity
and other meritorious awards. On the other hand, the responses to the questions revealed that the
policies needed to be formulated on making schools more accountable to the stakeholders through
granting them greater autonomy. Responses to the questions on effective learning environments
revealed that the policy makers recognise the relationship between effective learning environments
and student learning, though most of the elements discussed were related to the material aspect of
school resources. Finally, responses to the questions on evaluation of education policies revealed that
the policymakers had considerable experience in developing education policies, but had little

experience in evaluating education policies.
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Chapter 10

SUMMARY AND DISCUSSION

10.1  Introduction

This chapter restates the aim of the study and summarises the literature review and the methods used.
The chapter then discusses the main themes emerging from the analyses of data collected from the
different levels of the proposed national educational assessment model, followed by a discussion of

the interplay of the findings across the levels.

10.2  Summary of the Aim of the Study (Chapter 1)
The aim of this study has been to develop a national educational assessment model for Bhutan. As
reported in Section 1.3 of Chapter 1, ten outcomes have been derived from this aim, covering a range

of student, teacher, and school characteristics.

10.3  Summary of the Literature Review and the Research Methods (Chapters 2, 3, and 4)
A review of a range of studies in Chapters 2 and 3 guided the development of a national educational
assessment model for the Bhutanese education system. Following the development of the model,

different methods of collecting data for the model were reviewed in Chapter 4.

A review, in Chapter 2, of the literature on current international educational assessments such as
NAEP, TIMSS, and PISA resulted in the identification of designs, principles, and purposes for
developing a national educational assessment model for the Bhutanese education system. Some of
the design elements to develop the proposed national educational assessment model included:
consensual approaches; low-stakes, high-value status; cognitive and non-cognitive aspects of
teaching and learning; and descriptive achievement levels. The bedrock of the purposes of the
proposed model was to provide stakeholders in the Bhutanese education system with research-based
knowledge about diverse educational effectiveness factors to help them improve the quality of school
education. Like NAEP, TIMSS, and PISA, the proposed model was a cross-sectional survey, with the
participants sampled by a two-stage stratified cluster sampling method. The review also revealed
diverse critiques on the validity of NAEP, TIMSS, and NAEP as assessments of, or for, student
learning. The misalignment of NAEP, TIMSS, and NAEP with the curriculum followed by their
participant schools often served as a point of departure for the critiques (Dohn, 2007; Jenkins, 2000;
Nardi, 2008; Orpwood, 2000; Prais, 2003). However, the review also provided methods to ensure
that large-scale assessments like NAEP, TIMSS, and PISA are aligned with the curriculum of
participant schools (Tshering & Prain, 2011; Webb, 1997, 1999, 2006).
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The next phase of the review, in Chapter 3, guided the building of a national educational assessment
model for the Bhutanese education system. Different traditions of educational effectiveness studies
informed the development of a multi-level skeletal national educational assessment model for the
Bhutanese education system. One of the salient properties of this model is its capacity to include
students, teachers, schools, and systemic context as change agents of student achievement. The
skeletal model is then fleshed out with student, teacher, school, and systemic context characteristics
that are known to correlate with student achievement. PISA, TIMSS, and NAEP provided a pool of
such characteristics, and guided the subsequent in-depth review of the characteristics as factors of
student achievement. The complete national educational assessment model for the Bhutanese
education system is presented in Section 3.5.1 of Chapter 3. The chapter also described the
procedures followed in the lead-up to the endorsement of the model by stakeholders in the Bhutanese

education system.

Chapter 4 described the research methods used in this study. The core elements of the research
methods of this study sit within a pragmatic paradigm, using mixed methods, cross-sectional survey,
focus group interview, stratified two-stage cluster sampling design, and purposeful sampling design.
The chapter also described the procedures followed in developing and in-field administration of the
Mathematics test, the student questionnaire, the teacher questionnaire, the school questionnaire, and
the focus group interview. A range of simple and scale indices, together with their validation
procedures, was also described. The indices were made ready for further analyses in Chapters 5
through 9. The results from the analyses revealed emerging themes with potential to guide
educational policy decisions and interventions for improving the Bhutanese education system. These
themes will now be discussed on a chapter-by-chapter basis.

10.4  Emerging Themes from Analyses of the Mathematics Test (Chapter 5)

It was assumed that the following knowledge about student achievement in the Mathematics test
would provide a basis for improving the quality of the Bhutanese education system: the profiles of
students’ mathematical knowledge and skills; the profiles of students’ higher-order thinking skills;
the students’ achievement levels at school, district, and region; the equity in, and accessibility to,

educational resources; and the international benchmarks.

This study showed that profiles of students’ mathematical knowledge and skills in the six strands of
the Bhutanese Grade 10 mathematics curriculum clustered around Level 1 and Level 2 of the PISA
Mathematics Proficiency Scale, with one quarter of the students performing below Level 1.

However, the cumulative mathematical knowledge and skills expected of Grade 10 students, defined
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as learning outcomes, by the Bhutanese Grade 10 mathematics curriculum (CAPSD & BBE, 2007)
mostly corresponded to Level 5 and Level 6 of the PISA Mathematics Proficiency Scale (OECD,
2004a). This adverse difference between the expected learning outcomes and the actual attainment
levels of the Grade 10 students suggests the lack of success of the curriculum goals and objectives by
teachers and students. The profiles of students’ thinking skills also indicate that the students need to
develop higher-order thinking skills, suggesting limited opportunities for the students to acquire and
develop higher-order thinking skills in the classroom. The non-attainment of the curriculum goals
and objectives may also be one of the factors that contributed to Bhutan’s benchmarks being similar
to the international benchmarks of countries that performed relatively poorly in PISA (OECD,
2004a).

As mentioned in Chapter 3, student achievement is determined by a range of factors related to
students, teachers, schools, and the education system. Therefore, the following sections discuss many
such factors affecting the performance of Grade 10 Bhutanese students on the Mathematics test, as
revealed by this study.

10.5 Emerging Themes from Analyses of the Student Questionnaire (Chapter 6)

Educational effectiveness factors at student level comprised the following: gender; age; socio-
economic status (SES); engagement; motivation; self-beliefs; self-regulated learning skills;
homework; ICT; classroom management; and school climate. Overall, this study showed that these

factors are associated with student achievement.

Students’ gender, as a factor of achievement, has been widely reported in the literature (Clark, Lee, et
al., 2008; Clark, Thompson, et al., 2008; Lisle, et al., 2005; Younger & Warrington, 2007). Because
Bhutan provides equal learning opportunities to students through a co-education system, gendered
achievement difference is less likely. However, this study showed that on average boys outperformed
girls on the Mathematics test, suggesting the role of students’ gender in achievement. While
gendered achievement difference depends on school subjects, the finding shows the need for
Bhutanese schools to develop educational interventions to engage girls in learning mathematics. The
literature provides diverse areas of educational interventions for reducing gendered achievement
difference: peer influence (Crosnoe, et al., 2008); co-education (Malacova, 2007; Younger &
Warrington, 2006); gendered achievement orientations (Houtte, 2004a, 2004b; J. L. Smith, 2006);
student motivation and attitudes (Gaer, et al., 2006); students’ choice of school subjects (Cox, 2005).
Some of these areas may help the Bhutanese education system to reduce the gendered achievement

difference in mathematics.
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Analyses of data on students’ age showed that younger students performed better than older students,
and that the average age of the students at Grade 10 was greater than the expected average age. While
the superior performance of the relatively younger students suggests congruity between students’ age
and curriculum goals, the high average age suggests grade retention. On average, a quarter of the
students reported repeating one or more grades before attaining Grade 10. It is plausible that the
students were retained in the same grade for an additional year to make them attain the required level
of curriculum goals and objectives. However, such practices have implications. First, research has
consistently shown that retaining students in the same grade does not result in achievement gains
(Braymen & Piersel, 1987; Cameron & Wilson, 1990; Jimerson, 2001; Jimerson, et al., 2002;
Jimerson, et al., 2006). Second, grade retention results in the loss of scarce educational resources that
could have been invested in other students. The retained students are also disadvantaged at
employment opportunities compared with other students, with the opportunity costs of the retained
students rising as they complete their education (Eide & Goldhaber, 2005; OECD, 2004a). Third, the
practice of grade retention also implies that the teachers view students as solely responsible for
learning. The literature suggests that grade retention be substituted by appropriate instructional
strategies, improved curriculum design, and remedial lessons to improve student learning (Braymen
& Piersel, 1987; Cameron & Wilson, 1990; Hauck & Finch(Jr), 1993; Jimerson, 2001; Kundert, et
al., 1995).

Students’ SES played a significant role in their performance on the Mathematics test. As commonly
reported in the literature, on average, high-SES students outperformed low-SES students (Caldas &
Bankston(l11), 1997; Lee, et al., 2007; Mullis, et al., 2004; OECD, 20044a, 2007a; Sirin, 2005; White,
1982). This finding suggests that students’” SES be used as one of the criteria for allocating
educational resources to schools. The mean of students’ SES is usually reported as the schools” SES
(OECD, 2010). With their SES known, schools can be ranked in terms of their SES, and resources

can be distributed inversely to their ranking so that schools with low SES get more resources.

Students’ motivation, self-beliefs, self-regulated learning strategies, and learning preferences
revealed a consistent pattern in the teaching and learning processes taking place in Bhutanese
schools. Instrumental motivation was greater than intrinsic motivation. The literature relates
instrumental motivation to performance goal-orientation which is characterised as short-lived and
impressionistic (Ames, 1992; Ames & Archer, 1988; Bell & Kozlowski, 2002; Dweck, 1986; Hidi &
Harackiewickz, 2000), implying that the students viewed teaching and learning processes as
confirming teachers’ preferences and requirements rather than viewing them as ways to develop

knowledge and skills necessary for life-long learning.
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Students’ self-beliefs showed that most of the students had high self-efficacy about mathematics.
However, approximately one-half of the students had a low self-concept and a high anxiety about
mathematics. Because self-concept has been linked with students’ experiences accrued from social
comparisons and self-descriptions (Bong & Clark, 1999), a low-self-concept suggests the lack of
relevant opportunities for students to develop a positive perspective. Similarly, subject anxiety has
been linked to teaching strategies (Alsup, 2004; Furner & Berman, 2003; Hellum-Alexander, 2010;
Norwood, 1994), and classroom climate (Ma, 1999), indicating that most of the students did not

experience appropriate teaching strategies and classroom climate.

The analyses of data on the students’ self-regulatory learning strategies showed that the students used
diverse self-regulatory learning strategies. From the three dimensions of self-regulatory strategies,
only the control strategy resulted in significant improvement in student achievement. Although
statistically not significant, the memorisation and the elaboration strategies seemed to correlate
negatively with student achievement in mathematics. Despite its statistically non-significant
association with student achievement, memorisation appeared to be a popular strategy used by
Bhutanese students to learn mathematics. This has implications for students’ future careers or further
studies. Self-regulated learning strategies such as self-monitoring and elaboration strategies have
been cited as characteristics of students with the potential for life-long learning (Cropley, 1981;
Knapper & Cropley, 2000) and the potential for full participation in increasingly complex labour
markets (OECD, 2004d). On the other hand, students’ use of a memorisation strategy implies the
prevalence of traditional teaching and learning approaches in schools (Boekaerts & Niemivirta,
2005).

Results from the analyses of data on students’ preferences for learning environments showed that the
students preferred competitive learning environments more than cooperative learning environments.
In addition, students who reported a higher preference for competitive learning environments
performed better on the Mathematics test than students who reported a lower preference for the same.
These findings have implications on students’ goal orientations and teachers’ classroom practices.
Competitive learning preferences suggest that students were extrinsically motivated and driven by
performance goals (Covington & Omelich, 1984) and that teachers used traditional teaching
strategies in the classroom (Covington & Omelich, 1984; Ediger, 1996). As stated by Covington and
Omelich (1984) and Stapel and Koomen (2005), students’ strong preference for competitive learning
environments, which encourage students to count their success on the challenges of their colleagues,
may also be attributed to norm-based assessments that is widely practised in the Bhutanese education

system.
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Homework has been perceived as a correlate of student achievement (Brock, et al., 2007; Cooper, et
al., 2006; Epstein & VanVoorhis, 2001; Muhlenbruck, et al., 2000). Corroborating this view, this
study showed that homework correlated with student achievement. However, the relation between
homework and student achievement was moderated by other factors. Similar to the findings reported
in the literature (Cooper & Valentine, 2001), the relation peaked at a certain frequency and duration
of homework. This finding suggests that schools need to consider frequency and duration of

homework when developing homework policies.

The role of ICT in mainstream schools is to improve student learning by assisting them to access
information about their classroom lessons or homework (Lim, 2002; Ruthven, et al., 2004). Students’
experience with ICT, places where students access ICT, the duration of students’ use of ICT,
students’ proficiency in performing ICT functions, students’ confidence in ICT, and students’
attitude towards ICT have been known to determine the impact of ICT on student learning (Martin,
Mullis, Gonzalez, & Chrostowski, 2004; OECD, 2004b). This study showed that more than one-half
of Grade 10 Bhutanese students have never used ICT. Of the students who used ICT, approximately
one-quarter of the students reported using ICT at places other than schools. These findings indicate
the need for the Ministry of Education to increase its investment in ICT infrastructure in schools. The
duration for which students have been using ICT also suggests that ICT is a recent educational
innovation in Bhutanese schools because the majority of students reported using ICT for three or
fewer years. Despite ICT being recent, students reported using diverse ICT functions relating to the
Internet and software applications. However, fewer than one-half of students reported using any one
of the ICT functions. These findings suggest that the classroom lessons were not ICT-oriented or
ICT-enabling, resulting in the poor use of ICT as a mediational tool by students (Drent & Meelissen,
2008). In addition, students were more confident in performing routine tasks compared to either
Internet tasks or high-level tasks, suggesting less use of the Internet or advanced software by students
for furthering their understanding of classroom lessons. Notwithstanding their low ICT confidence,

the majority of students had a positive attitude towards ICT and its functions.

Effective classroom management sets the stage for a safe and functional class, and determines the
success of all teaching and learning activities that occur in the class. Consequently, effective
classrooms should relate positively with student achievement. The majority of students reported
much teacher support and few disciplinary problems in the class, indicating the prevalence of
effective classroom management (Cothran, et al., 2003; Marzano, 2003a; Simonsen, et al., 2008).
However, teacher support as a dimension of effective classroom management did not result in

significant change in student achievement, contradicting the findings reported in Marzano (2003a).
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One possible reason for the contradictory finding is that the students might have chosen to

misidentify themselves with positive statements about their mathematics teachers.

An enabling school climate is expected to result in improved student achievement. The majority of
students reported a positive attitude towards their schools, a strong sense of connectedness to their
schools, and a favourable relationship with their teachers. As reported in the literature (Brand, et al.,
2003; Marzano, 2001; Scheerens, 1990, 1997, 2000; Scheerens, et al., 2003), overall, this finding
suggests the existence of an enabling school climate in Bhutanese schools. However, the minority of
students who had less positive attitudes, less sense of connectedness, and fewer favourable
relationships with teachers is indicative of the need for Bhutanese schools to nurture an enabling

school climate.

10.6  Emerging Themes from Analyses of the Teacher Questionnaire (Chapter 7)

The following teacher-related educational effectiveness factors were expected to correlate with
student achievement: demographic profile; professional collaboration; professional development;
appraisal and feedback; school climate; beliefs about teaching approaches; use of teaching
approaches; teaching constraints; self-efficacy; homework; tests and examinations; and calculators
and computers. The analyses of teacher questionnaire data showed that these teacher-related
educational effectiveness factors were related to student achievement, and that the teachers’ differed

in their perceptions of these factors.

Knowledge about the teachers’ demographic profiles has the potential to guide stakeholders in the
Bhutanese education system in developing educational interventions. Unlike most countries that
participated in TIMSS (Mullis, et al., 2008), fewer than one-fourth of the mathematics teachers were
female in the secondary schools. Given that a gendered teaching workforce has been related to
gendered student achievement through students’ role modelling, subjective evaluation, stereotyping,
and classroom interactions (Dee, 2007; Ehrenberg, et al., 1995; Steele, 1997), the finding indicates
the need for the Ministry of Education to devise policies aimed at achieving gender parity in the
mathematics teacher workforce. Compared with the teaching workforce in other countries (Mullis, et
al., 2008), the mathematics teacher workforce in Bhutan is relatively young. As reported in the
OECD (2009a), having a young teaching workforce in the system may benefit the system in terms of
salary costs, but having a matured teaching workforce in the system may also benefit the system in
terms of its cumulative teaching experience (Mullis, et al., 2008). Given that the mathematics teacher
workforce in the Bhutanese education system constitutes a range of age cohorts, the Ministry of
Education could use teachers’ age as one of the elements in its teacher deployment policies. In

addition to their gender and age, teachers’ educational attainment also indicated a need for the
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Ministry of Education to develop strategic professional development programmes for its teachers.
Two popular teacher qualifications reported by the mathematics teachers are B.Ed and PGCE. In line
with the complementary relationship between teachers’ subject-matter expertise and pedagogical
competence (OECD, 2001), teachers with PGCE may need professional development in pedagogical
knowledge and skills, while teachers with B.Ed may need professional development in subject

knowledge and skills.

Professional activities of teachers in schools have been known to relate to higher teacher cooperation
and higher student achievement (OECD, 2009a). Similar to the pattern reported in the OECD
(2009a), this study showed that Bhutanese mathematics teachers collaborated more frequently in
discussion of teaching strategies, discussion of mathematical concepts, and preparation of teaching
materials than they did collaborating by observing one another’s classes. While all forms of teacher
collaborations contribute towards building enabling environments in schools, teacher collaboration in
reciprocal observations of class has been viewed as a more progressive form of teacher collaboration
because it is directly related to classroom practices (Clemant & Vandenberghe, 2000; OECD,
2009a). Therefore, schools may encourage reciprocal observations of classes by teachers. As reported
in the OECD (2009a), schools should encourage this by allocating time for teachers to engage in
reciprocal observation of one another’s class with the objective of generating positive feedback and
efficient teaching and learning strategies.

Professional development programmes for teachers are as important as the dynamic aspect of school
curriculum. Teachers need to continuously update their content and pedagogical knowledge and
skills to meet the challenges associated with a dynamic school curriculum, the diverse learning
needs of students, and the increasing needs to reach out to parents (OECD, 2009a). This study
showed that, on average, about 25% of Bhutanese Grade 10 mathematics teachers reported having
participated in some form of professional development in the past two years. This rate of
participation in professional development is considerably lower than the rate of teachers’
participation in professional development reported in the OECD (2009a), which was as high as 89%.
Despite the low rate of Bhutanese teachers’ participation in professional development, on average,
fewer than 20% of the teachers reported not needing any form of professional development. This
suggests that the teachers faced difficulties in participating in professional development despite being
aware of their need for professional development. Over one-fourth of the teachers reported a conflict
between professional development schedules with their work schedule, and over one-half of the
teachers reported a lack of suitable professional development as some reasons for not being able to

participate in professional development. These findings indicate the need for proper planning related
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to teacher professional development in the Bhutanese education system. The cost of failing to
provide the teachers with relevant and sustained professional development for Bhutan is implicit in
the fact that the students of the teachers with less need for professional development performed better
in the Mathematics test than the students of the teachers with greater need for professional
development. This finding also supports the findings reported in Yoon, Duncan, Lee, Scarloss, and
Shapley (2007).

Teacher appraisal, as a means for encouraging professional learning and growth in teachers,
identifying opportunities for additional support for teachers, and providing a measure of
accountability with the view to fostering sustained teacher development, has the potential to improve
teaching and learning in schools. The findings from this study support this assumption. The students
of teachers who reported that their principals viewed the different areas of appraisal with high
importance outperformed the students of teachers who reported that their principals viewed the
different areas of appraisal with low importance. Similar claims have been reported in the OECD
(2009a). While it is encouraging to note that schools in Bhutan reported practising some forms of
teacher appraisals, the difference in the emphasis made on the appraisal areas raises concerns.
Because the appraisal areas are disjunctive, high impact on teaching and learning from greater
emphasis on some areas of the appraisal cannot compensate for the low impact from lesser emphasis
on some areas of the appraisal; each area of the appraisal needs equally high emphasis to bring about
improvement in teaching and learning (OECD, 2009a). As reported in the literature (Casey, et al.,
1997; Gratton, 2004; R. Smith, 1995), teacher appraisal in Bhutanese schools may be improved by
improving schools’ commitment, providing relevant support, developing and communicating
appraisal areas, nurturing a positive culture of follow-up and feedback practices, and aligning the

appraisal areas with school goals.

Effective classroom management is indispensible for a safe and functional class, and for all teaching
and learning activities in a class to be successful (Cothran, et al., 2003). An orderly and respectful
classroom climate is indicative of effective classroom management or fewer classroom disciplinary
problems. The findings from this study showed that Bhutanese schools have fewer classroom
disciplinary problems compared to schools in other countries. For example, the OECD (2009a)
reported fewer than three-quarters of the teachers reporting that their students took care to create a
pleasant learning atmosphere in the class, whereas this study showed almost nine in ten Bhutanese
teachers reporting the same. Fewer classroom disciplinary problems in Bhutanese schools may be
related to Bhutan’s culture of respecting teachers as second parents. In addition, as the OECD
(2009a) related fewer classroom disciplinary problems with constructivist views of teaching, it is

likely that Bhutanese teachers believed in constructivist views of teaching. However, about one-
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guarter of Bhutanese teachers reported having faced some forms of classroom disciplinary problems.
Because classroom disciplinary problems are related to student engagement as well as student
achievement (Marzano, 2003a), educational interventions to improve classroom climate need to be
re-enforced in Bhutanese schools. The literature (Doyle, 1980; Marzano, 2003a, 2003b; Simonsen, et
al., 2008) has a range of research-based strategies, explicitly mentioned in Chapter 3, related to

improving classroom climate which may be introduced in Bhutanese schools.

Knowledge about school climate reveals a valuable insight into the overall orderliness or
‘temperature’ of schools so that appropriate interventions can be developed to improve the areas
related to school climate. Because school climate has been known to relate to student outcomes (C. S.
Anderson, 1982; Marzano, 2001; Sammons, et al., 1995; Scheerens, 2000), improvement in school
climate may result in improvement in student achievement. Overall, this study showed that the
majority of Bhutanese Grade 10 students were taught by teachers who reported a positive school
climate. This is encouraging because it suggests that most of the schools have enabling learning
environments as characterised by high teacher satisfaction, high teacher competence, high teacher
expectation for students, high parental involvement in school activities, and high student goals.
However, the lack of a distinct pattern in the relation between student achievement and school
climate in the Bhutanese context suggests that Bhutanese teachers might have either overstated their
perspectives or other factors diffused the positive impacts of a good school climate. As controversial
as the finding may be, the knowledge that Bhutanese teachers self-reported positively about school
climate indicates the awareness of, and the readiness for, school climate-related educational
interventions among the teachers. Therefore, opportunities could be provided for the teachers to
participate in professional development in school climate.

Teachers’ beliefs about teaching predispose their teaching practices. While there is no single teaching
strategy capable of bringing about an intended improvement in student learning (Harris, 1998;
Marzano, et al., 2000), teaching approaches are commonly aligned with either direct transmission or
constructivist views of teaching, with the latter being more preferred to the former (OECD, 2009a).
Supporting the general trend, Bhutanese teachers also reported relatively strong beliefs in
constructivist teaching approaches. However, student achievement did not relate to constructivist
teaching approaches as strongly as it did to direct transmission teaching approaches. This indicates
that the teachers might have endorsed constructivist views of teaching because it is perceived to be
professionally desirable. Furthermore, although comparatively fewer, quite a number of teachers also
endorsed direct transmission views of teaching. This finding shows that the teachers might be

oscillating in their beliefs between constructivist and direct transmission views of teaching. As
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suggested in the OECD (2009a), it may be useful to develop the awareness of the difference between
these views of teaching in the teachers during pre-service training and through professional

development.

As discussed earlier, teachers’ beliefs about teaching should determine their use of teaching
strategies in the class. Despite a relatively strong endorsement of constructivist views of teaching by
the teachers, the use of structured teaching strategies by Bhutanese teachers was more frequent than
the use of student-oriented and enhanced teaching strategies. While this aligns with the findings
reported in the OECD (2009a), the long term benefits of student-oriented and enhanced teaching
strategies to students need to be highlighted. As life-long learning is the model of the Bhutanese
education system, students should be able to organise and accomplish their studies with minimal
support from their teachers so that they are able to continue their education independent of formal
support from teachers. Such ability can be developed by teachers in the class using student-oriented
and enhanced teaching strategies, which are known to promote active engagement of students in their
learning, by teachers in the class (Marzano, 2001; OECD, 2009a). Therefore, greater emphasis may
be made on orienting teachers towards practising student-oriented and enhanced teaching activities
more frequently than structured teaching approaches. Teachers’ ability to use a range of teaching
approaches also depends on other factors such as student characteristics and material resources. This
study showed that approximately one in four teachers reported having been constrained a lot from
teaching effectively by students with different academic abilities, students with special needs, and
uninterested students. In addition, about an equivalent number of teachers reported having been
constrained from teaching effectively by the shortage of instructional materials. These findings
suggest that not only the teachers need professional development, but the Ministry of Education also
needs to study the best practices of allocating teaching and learning resources being followed in some

of the best performing schools of the PISA countries.

Teachers’ self-efficacy has been known to impact on their job satisfaction and student achievement
(Caprara, et al., 2003; Goddard & Goddard, 2001; Goddard, et al., 2000; J. A. Ross, 1992;
Tschannen-Moran, et al., 1998). Supporting this view, the findings from this study showed that the
students taught by the teachers with high self-efficacy performed better than the students taught by
the teachers with low self-efficacy. Furthermore, the majority of Bhutanese teachers reported high
self-efficacy about teaching the Bhutanese Grade 10 mathematics curriculum. Also, as claimed by
Caprara et al., (2003), the teachers’ high self-efficacy might have contributed to the majority of

teachers being content with their job, in that as many as four in five were satisfied with their job.
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The efficiency of homework assigned to students is known to depend on frequency, duration, and
purpose of the homework. The findings from this study showed that the homework was most
effective, as measured in terms of student achievement, when it is assigned to students for almost
every lesson, with every homework occasion requiring a completion time ranging from half to one
hour. In addition, the efficiency of homework also peaked when students were engaged in correcting
their homework with support from their teachers. As reported in the literature (Brock, et al., 2007;
Cooper, 1989; Cooper, et al., 1998; Cooper, et al., 2006; Muhlenbruck, et al., 2000; Mullis, et al.,
2008; OECD, 2007a), these findings suggest that teachers need to determine the best frequency,

duration, and monitoring strategy for homework to support students’ learning.

It is in the culture of every school to conduct tests or examinations for different purposes, such as
monitoring students’ learning progress and deciding students’ promotion, but schools differ in the
frequency with which the tests are conducted and the types of questions used in the tests. This study
showed that the maximum student performance score corresponded to once-a-month frequency of
tests. The correspondence of the once-a-month frequency of the test to the maximum test score
suggests that teachers get sufficient time to evaluate the answer scripts and provide feedback to
students, and that the students get sufficient time to prepare for the tests within this frequency.
Further, the study showed that approximately one in five teachers reported using questions that
required higher-order thinking skills in almost every test. Conversely, approximately four in five
teachers reported using questions that required students to use procedural knowledge and skills in
almost every test. This finding suggests that teachers either set low standards for their students or that
their teaching focuses more on procedural knowledge and skills than on engaging students in solving
mathematical problems requiring the use of higher-order thinking skills. Because generally higher
test standards lead to greater student effort (Phelps, 2005), the possibility of teachers setting low test
standards has implications for students, teachers, schools, and policymakers as reviewed in Section
2.5.1 of Chapter 2. The Ministry of Education may consider developing strategies to monitor the
standard of tests or examinations conducted by schools with the aim of supporting them in providing

higher quality tests to students.

The use of calculators and computers in the mathematics class has been known to free students from
performing routine calculations, provide students with time for deep learning, and enable students to
visualise mathematical concepts, resulting in better student outcomes (Ellington, 2003; Ruthven, et
al., 2004). This study showed that Bhutanese Grade 10 mathematics teachers used calculators in the
class for checking answers, doing routine computations, solving complex problems, and exploring

number concepts. However, not all Bhutanese Grade 10 students had access to calculators in the
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mathematics class. Approximately, 65% of students were taught by the teachers who reported that
their students did not have access to calculators in the mathematics class. Given that calculators are
used in the class, and that they are known to associate with student outcomes (Ellington, 2003;
Ruthven, et al., 2004), students without access to calculators may be significantly disadvantaged in
learning mathematics. Therefore, schools may explore ways to help all students get the benefits from
using calculators in the mathematics class. The use of computers in the mathematics class was
minimal; on average, 74% of students were taught by teachers who reported never using computers
in the mathematics class. Because computers can help students discover mathematics principles and
concepts, practise skills and procedures, look up ideas and information, and process and analyse data
(Mullis, et al., 2008; Ruthven, et al., 2004), the Ministry of Education may explore ways to increase

the use of computers in the mathematics class.

10.7  Emerging Themes from Analyses of the School Questionnaire (Chapter 8)

Schools’ capacity to provide an enabling space for teachers and students to engage in effective
teaching and meaningful learning has been known to depend on a range of factors. The factors such
as school policies and practices, school climate, school leadership, and school resources have been
receiving increasing attention in international educational assessments (Mullis, et al., 2008; OECD,
2007a). Knowledge about these factors has the potential to help stakeholders in the Bhutanese
education system to make Bhutanese schools more effective. Overall, this study showed that there is
scope for the Bhutanese education system to standardise school policies and practices, improve

school climate, develop school leadership capacity, and invest in school resources.

School policies and practices related to admittance, assessment, ability grouping, parental
involvement, and autonomy have diverse implications for schools. School admittance policies
facilitate student mobility between schools. As brighter students and good teachers usually prefer
high-performing schools to low-performing schools, high-performing schools may benefit from
brighter students and less teacher turnover (OECD, 2007a). Conversely, low-performing schools may
suffer from losing brighter students and more teacher turnover. This study showed that the proximity
of students’ residence to school and directives from the Ministry of Education were the dominant
criteria for school admittance. This suggests low student mobility between schools and little parental
choice. In other words, students have little option to enrol in a school of their choice, and parents
have little option to make schools accountable for their children’s educational attainment level.
Because student mobility is associated with student achievement (Cullen, et al., 2005; Gibbons, et al.,
2008; Lavy, 2010; OECD, 2007a; Soderstrom & Uusitalo, 2010), ways to facilitate it in Bhutanese
schools could be explored. Despite little pressure from students and parents because of low student

mobility, a range of assessment practices was implemented in Bhutanese schools, resulting in the
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establishment of accountability. Similar to the findings reported in the literature (Cizek, 2005; Clark,
Lee, et al., 2008; OECD, 2007a; Phelps, 2005; Stecher, 2002), assessment results were used for
monitoring student learning, deciding student promotion, appraising teacher performance, and
connecting with parents. Further, schools reported a range of expectations for parents to engage
actively in their children’s education. Although, it is beyond the reach of this study to confirm the
extent to which those expectations or opportunities helped parents involve actively in school
activities, the roles that schools expected parents to play in their children’s learning are in line with
the findings reported in the literature (Bowen & Lee, 2006; Driessen, et al., 2005; Fan & Chen, 2001;
Grolnick, et al., 1997; Grolnick & Slowiaczek, 1994; lIzzo, et al., 1999; Jeynes, 2003, 2005, 2007,
Simon, 2001, 2004; Yan & Lin, 2005). This finding also suggests that school principals are aware of
the benefits of engaging parents in their children’s education, signalling the potential for greater
collaboration between schools and parents for their children’s benefits. The final dimension of school
policies and practices that this study examined was school autonomy in the following areas:
formulating and allocating school budget; establishing school disciplinary policies; establishing
school assessment policies; school staffing; and selecting textbooks. This study showed that schools
differed in their perceptions about autonomy in these areas. Because school autonomy has been
known to relate to student achievement (Fuchs & Wobmann, 2007; Maslowski, et al., 2007; OECD,
2010; West, et al., 2010; Wobmann, 2007), different perceptions among schools about their
autonomy may have implications for student outcomes. Therefore, the Ministry of Education can
provide schools with explicit guidelines on their autonomy, with the aim of establishing consistency
in the exercise of autonomy by schools.

An enabling school climate, including an orderly respectful atmosphere, could lead to an improved
achievement orientation (Brand, et al., 2003; Marzano, 2001; Scheerens, 1990, 1997, 2000;
Scheerens, et al., 2003). Therefore, school principals’ perceptions about school climate, as construed
in terms of student behaviour, teacher behaviour, teacher consensus, and teacher morale, could
provide stakeholders in the Bhutanese education system with knowledge and opportunities to foster
positive school climate. Similar benefits are also reported in the OECD (2004a). This study showed
that there is much opportunity for Bhutanese schools to improve their climate. Some of the potential
areas for improvement are: reducing student absenteeism and truancy; increasing teachers’ capacity
to cater for individual students’ learning needs; raising awareness among teachers about the benefits
of having high expectations of students; providing teachers with the opportunities for collaboration
with one another to foster consensus; and engaging teachers in school activities to raise their morale
and enthusiasm. Because unfavourable school climate has been associated with student

disengagement (Finn & Voelkl, 1993), student misconduct, aggression, and behavioural problems
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(Wilson, 2004); and drug abuse and delinquent behaviour (Battistich & Hom, 1997; Battistich, et al.,
1995), the implications from an unfavourable school climate for quality education are clearly

apparent.

Educational leadership has been widely viewed as an influential factor of school effectiveness.
Among different educational leadership models reported in the literature (Hallinger & Heck, 1996;
Leithwood & Jantzi, 1990), this study showed that the principals of Bhutanese schools practised
instructional leadership. While the principals’ self-reported practising different dimensions of
instructional leadership reported in the literature (Hallinger, 1989, 1990, 1994, 2003, 2005; Hallinger
& Heck, 1996, 1998), the principals seemed to be less proficient in instructional leadership.
Principals appeared to be setting goals more frequently than performing any other leadership roles in
contrast to the usual habit of setting goals once at the beginning of the school year, and possibly
followed by a few reviews in the course of the school year. This suggests that principals changed
school plans more often than implementing them. Because the success of instructional leadership has
been known to depend on the proficiency of the principals in its concept and implementation
strategies (Hallinger & Heck, 1996, 1998; Maeyer, et al., 2007; Marks & Printy, 2003; Witziers, et
al., 2003), it appears that Bhutanese school principals need more support for, and opportunities to,
develop their leadership capacity.

School resources are malleable (Scheerens, et al., 2003), and because teaching and learning in
schools have been known to relate to school resources (Greenwald, et al., 1996; Hanushek, 1997;
Hedges, et al., 1994; Marzano, 2001; Scheerens, 2000; Wayne & Youngs, 2003; Wenglinsky, 2002),
knowledge about school resources has the potential to guide stakeholders in the Bhutanese education
system in developing and deploying scarce educational resources to where they are most needed.
This study showed that Bhutanese schools were constrained by the lack of both human and material
resources. For instance, more than one-half of Bhutanese Grade 10 students were in schools whose
principals reported that their schools capacity to provide effective instruction was hindered by the
lack of educational resources. At the surface level, this finding shows that Bhutanese schools need to
be supplied with adequate educational resources. However, as reported in the literature (Greenwald,
et al., 1996; Hanushek, 1997; Hedges, et al., 1994; Marzano, 2001; Scheerens, 2000; Wayne &
Youngs, 2003; Wenglinsky, 2002), the resource-related challenges faced by schools may also stem
from improper deployment of the resources available within schools. Therefore, the Ministry of
Education may develop educational interventions aimed at building the capacity of its schools in

effective use of educational resources.
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10.8  Emerging Themes from Analyses of the Focus Group Interview (Chapter 9)

One of the assumptions of the proposed national educational assessment model has been that its
context level provides enabling conditions for other levels. The variables commonly identified for the
context level are external achievement stimuli, school environments, and evaluation of national
educational policies (Creemers & Kyriakides, 2008; Scheerens, 1992). This study assumed that these

variables play a vital role in raising the standard of the Bhutanese education system.

School performance is subject to a range of stimuli from external agents. Parents can influence
schools to perform better by being involved in school activities, educational consumers can influence
schools to perform better by choosing high-performing schools, and governments can influence
schools by enacting enabling policies in diverse areas of school functioning (Scheerens, et al., 2003).
In line with the literature, the focus group endorsed the need for schools to connect with parents (Fan
& Chen, 2001; Hoover-Dempsey, et al., 2001; Hoover-Dempsey & Sandler, 1995, 1997; Jeynes,
2007; Ritblatt, et al., 2002; Yan & Lin, 2005). However, the focus group pointed out challenges in
reaching out to parents because of the lack of a common communication platform between school
and parents. The medium of communication such as school magazines, brochures, calendars, student
performance reports, and media were viewed as ineffective because the majority of parents might not
be able to absorb them due to the low literacy rate of the country. Therefore, corroborating the
findings in Ritblatt, et al. (2002), the lack of proper communication seems to be a key barrier to
parental involvement in the activities of Bhutanese schools. This perception also raises doubts about
parents’ ability to assist their children with homework and other academic activities, which is a
challenge being faced by parents with low SES and less formal education (Epstein, 1995; Epstein &
Sanders, 2006). However, because the parental involvement in school activities or children’s learning
spans beyond academic activities in the forms of parenting, volunteering, decision-making, and
collaboration with communities (Epstein & Sanders, 2006), alternative school outreach programmes

should be able to involve parents in school activities.

The analyses of the focus group interview also showed that school-by-school publication of student
achievement results, post-school enrolments in further studies, and scholarship were being viewed as
a powerful means of enabling schools to perform better. However, in line with cautions raised in
Goldstein and Leckie (2008), a fear of negative practices associated with school “league tables” is
also prominent in the focus group interview. This finding suggests indecision among stakeholders in
using school league tables to drive school performance. The findings that there were challenges in
communication between parents and schools, and that school league tables were viewed more as a

nuisance than a blessing, suggest that parents do not have much access to information about schools,
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making it difficult for them to choose high-performing schools for their children. As expected, the
analyses of the focus group interview showed that school choice is almost non-existent in Bhutan
because schools are allocated to students by the Government: student mobility is perceived as the
prerogative of the Government. Similar to the findings reported in the literature, a concern about
students migrating to high-performing schools from low-performing schools when parents and
students have the freedom of choosing schools was prevalent among stakeholders in the Bhutanese
education system (Gibbons, et al., 2008; Gibbons & Telhaj, 2007; Hanushek, et al., 2004). The
absence of school choice for parents in the Bhutanese education system also suggests little autonomy

of schools in admitting students.

Besides little autonomy of schools in the admission of students, schools also had little autonomy in
procuring teaching and learning materials, recruiting and terminating teachers, and using school
budgets. In principle, however, a general perception among the focus group was that the autonomy of
schools in these areas would make the schools directly responsible for their performance. This
perception is similar to the findings reported in the literature where school autonomy has been
known to improve school accountability (Fuchs & Wobmann, 2007; Maslowski, et al., 2007; OECD,
2010; Timar & Roza, 2010; West, et al., 2010; Wobmann, 2007). One persistent reason that emerged
from the analyses of the focus group interview for not granting autonomy to schools in these areas
was a perception that the schools were not competent enough to discharge the responsibilities
associated with the areas of autonomy. As suggested by Grauwe (2005), policymakers may grant
autonomy to schools in conjunction with supportive strategies to develop capacities of principals,
teachers, and communities with a clear focus on autonomy as a tool for improving school
performance and establishing equity in the school education system. The analyses of the focus group
interview data also revealed that the prospect of using performance-based funding or incentives as a
means to improve school accountability is unlikely. It emerged from the focus group that the
Bhutanese education system did not have the capability to develop a comprehensive list of school
performance indicators other than the examination-oriented ones, making performance-based funding
or incentives irrelevant. However, some aspects of performance-based funding or incentives, as
reported in Foster and Marquart (1984), such as career ladder, meritorious promotion, master teacher,
and in-service training are already in practice in Bhutanese schools, and yet these aspects of
performance-based funding are not prominent in the perception of the focus group about
performance-based funding. A possible implication of this finding is that teachers in the Bhutanese
education system progress in their career and get scholarships for further studies based on a seniority

attained because of the number of years, not because of outstanding performance.
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Much as the institution of autonomy and accountability facilitates successful teaching and learning in
schools, enabling learning environments in schools are also fundamentally important for successful
teaching and learning experiences in schools. The focus group highlighted the importance of physical
infrastructural resources for developing enabling learning environments in schools. The focus group
overlooked the intangible constructs (e.g., school climate, school leadership, and student
engagement) in its list of the attributes of enabling learning environments in schools. At its best, this
finding suggests that the focus group took for granted the intangible aspects of enabling school
climate. Less favourably, this finding may be indicative of the lack of a comprehensive knowledge of
enabling school environments among stakeholders in the Bhutanese education system. The focus
group’s perspective of the relation between enabling learning environments and student achievement
suggests that adequate physical infrastructural resources would develop enabling learning
environments in schools and eventually result in child-oriented education. However, the literature
shows that physical infrastructural resources and other intangible attributes of enabling learning
environments are not always compensatory, but are rather disjunctive (Barber & Mourshed, 2007;
Hanushek, 1997; Hoy & Hannum, 1997; OECD, 2004a; Wilson, 2004). Therefore, an equal
emphasis on physical infrastructural resources and other intangible attributes might be made to

develop enabling learning environments in schools.

National educational policies are wide-ranging, and it is not the intention of this study to analyse
them other than finding out if there existed a culture of policy analysis in the Bhutanese education
system. The focus group findings suggested that educational policies are rarely analysed and
evaluated. As stated in Bridgman and Davis (2007), not evaluating the policies would result in the
lack of knowledge about: how the policies have achieved their objectives; who to hold accountable
for the implementation of the policies; and the directions and clues for future policy making. These
implications are serious because they imply the lack of policy analyses and the loss of opportunities
for policy learning (Bridgman & Davis, 2007; Parsons, 1995).

10.9 Interplay of the Findings

The assumptions underlying the national educational assessment model presented in Section 3.5.1 of
Chapter 3 provides the bases for analysing the interactions of the findings. One of the assumptions
relevant to such analyses is that the higher levels of the model provide an enabling environment for
the lower levels. This section draws together the findings at different levels of the model and
discusses their relations with one another in the light of this assumption.

The analyses of data at the context level of the model revealed that the Bhutanese education system

has much scope for reaping the benefits of introducing educational interventions such as external
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achievement stimuli, effective school environments, and evaluation of national education policies.
External achievement stimuli are usually designed to make schools accountable to stakeholders
(Scheerens, 1992, 2001). It emerged from the focus group interview that Bhutanese schools are well
shielded by the Ministry of Education from being accountable to other stakeholders. The fact that
Bhutanese schools are less exposed to the workings of external achievement stimuli may make them
less accountable to stakeholders other than the Ministry of Education or its agents. The other
implication from this finding is that schools may not receive much support from parents and
community because they play little role in school accountability. The Ministry of Education also
views physical school resources as the factors of enabling learning environments with little regard for
other factors. Because schools are accountable to the Ministry of Education, less emphasis by the
Ministry on other factors such as school leadership, school climate, and student engagement may
make schools complacent about these factors. Finally, the non-existence of the practice of policy
analysis in the Ministry of Education implies that lessons are not learnt from policy successes or
failures. Either of these scenarios shows the lack of systemic accountability and scientific approaches
to policy development (Bridgman & Davis, 2007).

Bhutanese schools are directly accountable to the Ministry or its agents. Given little systemic
accountability and research-based approaches to policy development in the Ministry of Education, it
is likely that schools too have similar problems. The analyses of school questionnaire data showed
that school policies and practices need standardization, that school climate needs greater emphasis,
that school leadership needs further support, and that school resources need strategic deployment
modalities. The lack of standards for school policies and practices in the areas of student admittance,
student ability grouping, parental involvement, and school autonomy may pose challenges to the
Ministry of Education in monitoring and evaluating its schools. Because schools are well shielded by
the Ministry of Education from public accountability, the lack of a standardised monitoring and
evaluation system may give schools unwarranted licence for their low performance. In addition,
schools may not be able to benefit from professional feedback and interventions that usually ensue

with monitoring and evaluation.

Dissimilar policies and practices and modest autonomy of schools may also determine the extent to
which teacher-related factors interact with student achievement. This study showed that teachers’
demographic profile, professional collaboration, professional development, appraisal and feedback,
school climate, beliefs about teaching approaches, use of teaching approaches, teaching constraints,
self-efficacy, homework, use of tests and examinations, and use of calculators and computers played
a significant role in student achievement. The study also showed a number of ways that these factors

could be best used in the interest of schools. Gender parity, age and experience, and qualifications
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showed up in the teacher demographic profiles as the areas requiring emphasis in teacher deployment
policies. Teachers’ needs for opportunities and support for participation in professional development
emerged as the cause for the low rate of teacher participation in professional development. The
teacher appraisal system in schools needs improvement. School climate and its significance in
enabling positive environments need greater emphasis in schools. Teaching paradigms and their
corresponding teaching strategies need to be made explicit to teachers. Frequency and duration of
homework need to be included in schools” homework policies. Schools need to encourage teachers to
test students with test items requiring the demonstration of higher-order thinking skills. Schools need
to work out strategies to provide uniform student access to calculators and computers. In sum, the
need for schools to improve in various teacher-related factors suggest that schools need regular
professional feedback from external monitoring and evaluation agents and equivalent support in

assimilating the feedback in their overall functioning.

It is likely for an education system that lacks a systemic assessment and evaluation mechanism to
overlook important student-related factors when developing interventions to improve student
achievement. This study showed up a number of student-related factors that the Ministry of
Education could consider for potential interventions. Students’ gender, age, socio-economic status,
engagement, motivation, self-efficacy, and self-regulated learning skills have scope for interventions.
Similarly, homework, ICT, classroom management, and school climate have capacity for
interventions. Given that students performed better when the desirable aspects of these factors were
reported, interventions aimed at developing these aspects have the potential to improve student
achievement. Therefore, the Ministry of Education may pursue independent research in these
student-related factors, with the aim of developing interventions to improve them.

In summary, drawing on the model developed in this study, there is great scope for interventions
across different levels of the Bhutanese education system and a great potential for rapid improvement
in the quality of the Bhutanese education system because of the implementation of these
interventions. This scope is further emphasised in the next chapter in the light of a range of

conclusions from the study.
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Chapter 11
CONCLUSIONS

11.1  Introduction
This chapter first presents conclusions from the study. These are followed by sections on the
significance and limitations of the study, the recommendations from the study, and the directions for

future research.

11.2  Conclusions from the Study

This study sought to develop a national educational assessment model for Bhutan with the capacity to
address ten outcomes presented in Section 1.3 of Chapter 1. Accordingly, a national educational
assessment model for Bhutan has been presented in Chapter 3, and the expected capacity of the
model has been demonstrated empirically in Chapters 5 through 9 within the scope of the ten
outcomes. As the outcomes were the key indicators of the success of the thesis, this section will

present a brief summary of how this study has met each outcome.

Outcome 1: Knowledge profiles of students about their comprehension of school curricular
content

Chapter 5 demonstrated that Bhutanese students did not fully attain curricular goals. Students need to
be provided with greater opportunities for reading mathematical information, interpreting
mathematical formulae, making discretional use of mathematical procedures and arguments, and

drawing logical conclusions from mathematical calculations and data analyses.

Outcome 2: Knowledge about the factors related to effective schooling and their effects on student
outcomes

Drawing on literature, Chapter 2 presented a range of student-, teacher-, school-, and context-related
educational effectiveness factors. Student-related factors included the following: demographic
profile; homework; motivation; self-beliefs; self-regulation; learning preferences; ICT; classroom
management; and school climate. Teacher-related factors consisted of the following: demographic
profile; professional development; appraisal and feedback; self-efficacy; school climate; classroom
management; effective teaching components; homework; and assessments. School-related factors
included school policies, and practices: school climate; educational leadership; and school resources.
Context-related factors included the following: national or regional policy for education; evaluation

of educational policy; educational environment; achievement stimulants from higher achievement
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levels; development of educational consumerism; and school category (e.g., rural, urban, private,

government).

Chapters 6 through 9 demonstrated that most of the above factors related to the Bhutanese education
system and its students, teachers, and schools. Student, teacher, and principal responses that
demonstrated strong alignment with preferable practices identified in the literature performed better

in educational outcomes than students, teachers, and schools where there was not this alignment.

Outcome 3: Knowledge about student outcomes at school, district, region, and national levels
Chapter 5 showed that there is much scope for the Bhutanese education system to benefit from cross-
fertilization of ideas among schools because some schools were more effective than others. This calls

for the Ministry of Education or School Districts to facilitate exchange of ideas between schools.

Outcome 4: Knowledge about the preparedness of Bhutanese students to meet the challenges of
the future

Chapter 6 provided insights into how well Bhutanese students are prepared for the challenges of the
future as judged in terms of their preparedness to pursue life-long education. Students tended to be
more instrumentally motivated, more performance goal-oriented, more proficient in lower-order
thinking skills, and poorly equipped with ICT knowledge and skills. Therefore, Bhutanese students
needed to develop more fully their readiness for life-long learning, and (by implication) their
capacity for future challenges.

Outcome 5: Knowledge about the skills that Bhutanese students need to adapt to rapid societal and
technological change.

Chapter 5 showed that Bhutanese students are more competent at solving mathematical problems
requiring lower-order thinking skills than solving mathematical problems requiring higher-order
thinking skills. Because higher-order thinking skills are vitally important for life-long learning,
which in itself is considered as a means to cope with rapid societal and technological change, one of
the implications is that Bhutanese students need to be provided with greater learning opportunities

related to higher-order thinking skills.

Outcome 6: Knowledge about teachers and teaching and their effects on student outcomes
Chapter 7 covered a range of teacher-related factors that needs interventions to maximise their
contributions to student achievement. From the point of teachers’ demographic profiles, teacher

deployment policies need to include teachers’ age and experience, and the number of female teachers
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in the mathematics teacher workforce needs to be increased. Teachers’ professional collaborations
indicate that they need to be guided by research findings when they collaborate and interact with one
another on the matters related to teaching and learning. Further, teachers need more needs-based
opportunities to participate in professional development. From the point of teacher appraisal, both
teachers and principals need training in the efficient use of appraisal instruments. From the point of
learning environments, greater attention needs to be accorded to the benefits of, and the ways to
improve, classroom and school climates. From the view of teachers’ pedagogical knowledge and
skills, teachers need to be provided with situations that call for them to demonstrate a repertoire of
teaching strategies and their ability to map those strategies to relevant teaching paradigms in
response to the diverse learning needs of students. With reference to teachers’ view of themselves,
teachers need opportunities to engage in events that give them experiences to raise their self-efficacy
and make them aware of the positive relation between high self-efficacy and the quality of their
teaching. In regard to homework, teachers need to consider the frequency, the duration, and the
feedback aspects of homework when planning homework for students. From the point of textbooks,
teachers need to use alternative teaching and learning resources in proportion to their use of
prescribed textbooks to broaden their choice of teaching and learning resources. From the point of
assessment, teachers need to assess students in the content areas that require more higher-order
thinking skills than assessing those that require low-order thinking skills. Finally, teachers need to
explore all possibilities of according a uniform access for students to calculators and computers in the

mathematics class.

Outcome 7: Knowledge about the educational structures and practices that maximise the learning
opportunities

Chapter 8 showed that schools have a lot to learn from the strengths and weaknesses of one another
in terms of their structures and practices. Learning can occur in the areas of school policies and
practices, school leadership, school climate, and school resources. Such support may be in the form
of professional development or inter-school visits. From the point of school climate, schools need to
engage students and reduce student absenteeism and truancy by enabling their teachers to meet
individual students’ learning needs and encouraging them to demonstrate high expectations of their
students. In addition, schools need to provide opportunities for teachers to develop consensus in their
views related to teaching paradigms and pedagogies and their expectations from students. From the
point of school policies and practices, school admittance policy needs to be reviewed in terms of its
benefits to students, parents, and schools. Not many schools used ability grouping, and schools in
which it is used need to review their policies and practices in the light of the benefits to student

learning.
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Schools differed in their reports of the areas in which they reported to have autonomy, indicating the
lack of uniformity among the schools in their knowledge of autonomy from the Ministry of
Education or the School Districts. Schools need to be clear about the extent of autonomy they have
from the Ministry of Education or the School Districts. Schools also need support for delivering

effective instructional leadership.

Chapter 9 showed interesting insights into the perspectives of the policymakers in the Bhutanese
education system. The policy makers endorsed the importance of recognising student achievement
through publication and other meritorious awards. Policies need to be formulated on making schools
more accountable to the stakeholders through granting greater autonomy to the schools. Factors other
than resources may also be given priorities in the policies related to effective learning environments.

A culture of policy evaluations needs to be developed in the Ministry of Education.

Outcome 8: Knowledge about equity in, and accessibility to, educational resources

Chapter 6 showed that inequitable access to educational resources and learning opportunities is an
issue in the Bhutanese education system as indicated by the difference in the achievement of students
from high and low SES family backgrounds. The Ministry of Education has great opportunity to use
its schools as agents for reducing the gap between low and high SES families by using SES as a
factor in its policies on equitable distribution of educational resources to schools. In addition, as
shown in Chapter 8, schools need adequate supply of resources for effective teaching and learning
together with support for efficient use of the resources. Overall, the fact that many student-related
factors are associated with student achievement in addition to SES suggests that it may be possible to
offset the negative effects of inadequate educational resources by the positive effects of other
student-related factors.

Outcome 9: Knowledge about the standard of the Bhutanese education system as compared to the
standard of other countries

Chapter 5 showed the international benchmark of the Bhutanese education system as being lower
than the OECD’s average, and implied that there is great potential for Bhutan to benefit from

interacting with both high- and low- performing PISA countries.

Outcome 10: A database for studying student achievement over time.
This outcome relates to data used in this study and the database created, and these will be discussed

in the next section.
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11.3  Significance and Limitations of the Study

The significance of this study lies in its outcomes and the methods used for generating them. Apart
from the nine outcomes and their significance mentioned earlier, this study also produced a database
for future research. The database, developed from data used in this study, will be able to provide
future researchers with data on a range of factors related to teaching and learning in the context of the
Bhutanese education system. For instance, individual educational effectiveness factors from the
database merit separate discussions. Furthermore, the literature review and the resulting educational
effectiveness factors from the review will provide educators in Bhutan with comprehensive
information about the latest research findings and the current debates in education that have the
potential to further their existing knowledge and motivate them to participate in the debates among

the communities of educators.

The expected outcomes of this study have set the research primarily in the Bhutanese context, but the
methods and procedures used in this study have relevance to assessment procedures of other like
nations. First, the method of linking the test items from PISA to the national curriculum has the
potential to close the on-going debate about the relevance or irrelevance of PISA to the national
curriculum of the countries that participate in PISA. Second, the method of benchmarking a
country’s education system with the education systems of the countries that participate in PISA,
without necessarily participating in PISA, has the potential to enable countries like Bhutan to benefit
from PISA as demonstrated in this study. Third, assessing a nation’s education system by
incorporating students, teachers, schools, and Ministry of Education provides stakeholders with
comprehensive knowledge about the health of their education system. Such comprehensive
knowledge has the potential to guide stakeholders in developing interventions for improving the
guality of their education system. In sum, the methods used in this study have the capacity to
generate comprehensive knowledge about a country’s education system with implications for

developing strategic educational interventions as demonstrated.

Like any research study, this study too has its limitations. First, the study is cross-sectional; that is, it
is conducted as a one-off PhD study. Therefore, the study cannot provide cause and effect
interpretations between, and inferences from, educational effectiveness factors. Second, the
questionnaires used in the study are self-administered by the participants. Like any self-reported data,
the data from the survey questionnaires are subjective, and are different from objectively measured
data. In spite of all necessary measures to safeguard the study against possible concerns about its
validity from strategic response behaviours by all participants, it is still possible that such concerns
have permeated into the study. Some participants might have responded to the questionnaires to

comply with what they perceived to be socially desirable at the cost of the actual responses;
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therefore, the subjectivity of the self-reported data needs to be borne in mind when drawing
inferences from the study. Third, the need to include diverse range of educational effectiveness
factors and the paucity of space for sufficient account of the implications from data on the factors
limited the study to engaging only in summary discourses of its findings. Because of the lack of
exhaustive discourses, which are commonly found in doctoral theses with single, explicit research
problems, this study has presented its findings as indicators for further research in the context of the
Bhutanese education system. Finally, the lack of an adequate fund for field research limited the
number of participants for the qualitative part of the study to only one focus group. This constraint
deprived the study of the broader perspectives on the research questions discussed in its qualitative

section.

In summary, this study developed a national educational assessment model for the Bhutanese
education system, and demonstrated the potential of the model to generate diverse knowledge about
educational effectiveness factors relating to the success of the Bhutanese education system as
measured in terms of student achievement on the Mathematics test. The outcomes from the model
indicated much scope for interventions in the Bhutanese education system at student, teacher, school,

and national levels.

114  Recommendations

This study aimed to develop a national educational assessment model to collect and analyse data
about the performance of the Bhutanese education system in relation to Mathematics. However, the
real utility of the study will depend on how its findings are assimilated into the Bhutanese education
system. A matrix of follow-up actions and agents responsible for the actions to facilitate systemic
assimilation of its findings remains a desirable element of this study, which can only be generated in
consensus with stakeholders in the Bhutanese education system.

With the matrix in place, a series of pilot interventions at student, teacher, school, and national levels
can be initiated to improve the quality of the Bhutanese education system. At the student level,
teachers or schools may initiate interventions in student motivation, self-beliefs, self-regulated
learning skills, and ICT, with the aim of making students more ready for life-long learning. At the
teacher level, schools or the Ministry of Education may initiate interventions in professional
development, teaching paradigms and pedagogies, and teacher appraisal and feedback to enhance
teaching competency of teachers. At the school level, the Ministry of Education may initiate
interventions in school leadership, school climate, school resources, and school policies and practices

to improve school effectiveness. At the national level, the Ministry of Education may initiate
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interventions in school autonomy, school accountability, school choice, school environments, and

policy evaluation.

In addition to their relevance to teachers, schools, and the Ministry of Education, the findings from
the study may also be of interest to other stakeholders in the Bhutanese education system. Teacher
training colleges may find most of the findings reported about student, teacher, and school
characteristics as first-hand, contextualized knowledge worthy of sharing with student teachers. In
some cases, the findings may also assist the teacher training colleges in prioritising teaching areas or
in identifying problems for potential research. Other post-school colleges and institutions may find
students’ knowledge profiles interesting as they provide insight into what students know. Such
insights may help the colleges and the institutions to determine the readiness of potential students for
their courses. Parents, public, and educational institutions may find the international benchmarks

interesting as they compare Bhutanese students with students from other countries.

11.5 Directions for Future Research

In spite of persistent claims about the capacity of the study to contribute to the improvements in the
Bhutanese education system, future research beyond this study can greatly enhance its current value.
This future research could include the involvement of other key school subjects, refining and further
developing the research methods, conducting impact studies on the interventions, and establishing

the study as a periodic assessment programme.

It would be possible to adapt this study to include key school subjects such as science and English, in
addition to mathematics, in line with other well-established international educational assessment
programmes. Such modifications would greatly increase the capacity of the study to provide holistic
knowledge about the current state of the Bhutanese education system. Further, to achieve full
alignment between the test and curriculum standards, increasing the number of test items without
increasing the testing time, in line with the purpose of the Balanced Incomplete Block Design
method of sampling test items, would be a worthwhile modification to the approaches followed in
developing the Mathematics test used in this study.

Application of multi-level analysis techniques and generation of trends in student achievement would
be desirable improvements in the overall design of this study. Methods to quantify data collected at
the context level of the model may be explored so that it becomes possible to obtain the total
variance in student achievement explained by the model. This would also make it possible for
researchers to calculate the variances in student achievement explained by different levels of the

model. Further, it would be possible to determine interaction effects of educational effectiveness
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factors, and calculate the amount of variance in student achievement explained by individual
educational effectiveness factors. Such knowledge would assist stakeholders in grading the
importance of the educational effectiveness factors in terms of the strength of their relationship with
student achievement. Another area for future study would be to study changes in student achievement
over time, which is a prominent design element in international large-scale assessments. A variant of
this study could be conducted every three years in the Bhutanese education system to study trends in
student achievement and in international benchmarking. In addition, other countries who are not

involved in large-scale assessment programmes could adapt this approach.

As is the case with any interventions, implementation of each of the interventions suggested in this
study would need to be followed by an impact study. Case studies or quasi-experimental studies may

be pursued to assess the impact of the interventions on the Bhutanese education system.

Overall, an emerging theme from the study indicates that teaching and learning are most effective
when student, teacher, school, and contextual characteristics in a nation’s education system
complement one another. This theme underscores the importance of considering these characteristics

when developing and sustaining national educational policies and interventions.
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